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(pA>/)\ OjO>,J\ oD\ (OJiV) 


4 4 "~ s ^ ^ ^ y J *<111 J y->_ 

. [ <UJl j=£-^o V y 111 ^s-io V/ y ] : ^ ^ j£]\ U j^j J^aj j 

i/I ^L*-* ^gj] jli^_*JI Jjj.— a\j ^SLiJI ^ : , 1 i* j jJJLi yJli IJJ 
yl'j o«.LJl a_woJjJI <uL^>jj ^Ip ^—Jl_y_c. jj - <H 

4 ~’ i-i-1 J J—~ w ' 0 y» y-j-1 OjJLil Hll J^o_*JI lift f 1 Uc-l ^J_p ■■ ~-i.l c-l . - 

. a -JlSsJI 


J-^L1I il—i/l ^Jl fLijJL ^5Lll JJ” j»j1i jt yjL_*_ 

- ^*y-? ,_$! yl 1-111 ^wcJI Jy>t_« J-yo- jyl 11 ^S\lsJl 

k -r*'l-^lll lift O jj I ^gll 1^11 A_j_Hl 4_*_>-l^llj 4 _LpLwv1Ij 0, 


•fM yw» 

^olill yy Jj-uII £ VI ^Jl J_>ijll <_£;^SLi J->s_l ji u_r 

l-^j-lil ^ ^ pL-PI yP J-*^ <jll 

. l- - Jj yj ^lll Jj*ll l<Lo ^lUl 

J^U-j ol*-L J-^- ; -3j LJLiLl xftlp ^lJI flSju^Vl _ / Sll HUS' 

. »_pL^Jl lla apLL y LftjJl yjl a .. UII ^yLl ^glp k_^jll 













‘LtXs* 4 . aSLa 


Jjli* ijjSj ij^j j-illj jtloaa tJ*A jA ) : <j^*Z 

CiL-jVI J \/\i\ (j—aJL VI <iUj AJJI jj tA 1 a uLui^Jlj jj- ix& 


(o4jjr°^) • ( uj^ 

U-^ iW' J>% O^J^'j C»l>A^I jJ£ ) 4Jlaj_u Jlij 

VI 0 ,a \ u* JJ^V o*^' <j^' Lfte- j4-^I j3^J j4-^' 


(>o» -» V*' )• (juwi j*>ii j* 

l >‘i (J—-}i]l (Jc-l—a. 4 (jJa jVlj Cal ja *u'l ^)IaLi t (jjlaLaJl i_ ij 4 _ 1 ] ~i l l 

j»-fcVjj 4 LjjSja IjIjS (jaia^aJl ^\c. S^L-all 4 UUu^ jaiiilj ^.^,' lj 

CH 1 a % a (jaLuijkl fjLij (j mill 1—ij-il ^yic. |»XuJlj SXi-allj 4 Igi3*a>jj -LLS 
(jj^ll <*jj J] <Lfuij 4 jJA £-ul A. i^ t > ^ ij 4j| (J ic.j 4-aa.jJlj ^ 4_1]| .lac. 

— • 

^i*J| fl.l ^k .1 (J j a L i-aJl (jaiji .33 4ail£^.ij «Ui»jj3 J^li. (ja ^XujVI <j] 

^y-lc. l_Ajlj4 -LJis ^j-ail j j$-a£llj <luj| jl-ia (jk. (jail 2aa jJl ^_i <L Jij^j 

. l^-jl jkj Ajb3All (jk. Jj iSx-LuJl jlia 

4jLaa_ui A_1JI j»_uialj 4 f \ >> 10 J-£ (>5 _lc. 4 _Jajj 3 4- La j ^ix]L| ^LiVI jai 33 j 
4_U «.l_jjS ( » 3 U > J 4CjLa jJ ^_l*]l Ij-Jji (ja^ll £-ijj 4^_J jkuu laJ ^JilL, (jiUjJ 
J—*ljVlj (_J-ao3A 4**IJ*^ Hi. Kin^'Lj AlLsj-tiSj 4*i<i l ’'**■ j LS^" 3 ‘ .' ''-^JaLaiij 
^~ 4 n jjl 4 _ !■% j 11 a l ii ^Aj^aLaj (_]a! t5 k-j 4 <alc. ^jxaLuia]! ^^lr. 


V 



4_Li]lj 4 _Li ]j >LLl J -a yi ai. 4laiJI ^Jl ^ a3A Jc- 4j«3ja (jl£ Lll j 

(ja-iij 4 j (jaaLaall 4 _ax£ j^Aj ^ 4(_jia^)VI e-lA (jlc. Jal2 3^.lj £3jaJ aJAa-a 

jj—xla jjLSa j^-3 j_Aj 4 dJLill 4_3j3j al_ijl ( _ s -lc- jl—uij'yi (jt >1 g mi 

^_Aj t a^L.,.j^a)l (jaajj_3 ^/L-uiVI -Ia_jj .ijj 4 p It*. jl 4_jljJ ij-a ‘ ^JC.1 n a j 

l_Jj^)C.j Ij _ I^ac. j Vljjj lij^jLuj I^>a3 4 (Jaill ^ jl-laj (_jaa tall <£^aj 4 (jj.i]ljLaC- 

J_aill 4_£^)a _1 l gjlc. ^j-AJ (_jaaj^3 J ^ *t'lj ^j_aaill Ja_Jjj . cl tuC-j 

a j_i_jaJl «.l_ijl ^ 1c. (ja -jl£ Laj . 4^^a.j llajj 1x3 ^ja t4 x'l Inaj 4_jl j 

Ij-jjfL) _jJt ^!La IgJfctajlj 4_Lill ^3j-a Jc. \jSyuj (jit ^LaYl jikaa ^ 4aj^jxJl 
4_x3j £-l_jajl (jl ^»_J tL^jtSlja s-IaJIaVIj t^»j •>'" £31ja 4ijxa ^3 (jjjai^ala 

aj_y^a*a]l jjilj 4-a.l >ua < _ s _lc. a a j -sg 'I j)-^a JjYI (jjll ^ ajljiialj ^!>LuiYI ;jia ya 

4_jj^j ‘ ' C ‘ ~** JJ® cl^Y (j—33]l k '1 ..i-vll 1 j\ ^jl 4_al£ (jjaL-uiall ^ IC. k_la. ^Lml 

1_ lIL (_ 5 ~ic- *uj «.Lalxil Jl cl ^>aYl J f I a l~k 'I 4ja* jj 3 4jLi3Jj 4^ulauj 4 -. j-> ■ -— 

Jra. lailjlgJ (jjaLaall cl^l lj.la.ja] Lula 4jtjjjui]| 4-aAa. ^3 4 <j hjaj 4 V jl (»lxJl 
4—a^jx-all (JaI—L a (j—at ■> g ajlc- CjVI >aj ,-%Al—La 4 (jja' mall f.L ^alxJI 

jl j»_lc. (j^a \'i xu I— a J_£ (j-a 44_Jaj^>3 4_)jljj4 4 111 4^j (jjxlu jxAjt ect^aajJl 

»g‘'l ;*«■ ^g-3 4 j-v l ~i ^j_a 1 fl*~'j®l ' -^ j^j l"\ yiII y 1 ^j'f, ^ jUa^U 41 ijLxa 

3_C-lj3 ^j >»>jj ^»_J 4 SjLjjJIj ^I3jVI 1 Laa 4_i^U (ja 4aC. jaaJlj 4aajJl 

jLaLai 4 ( -> ^"iI^aI 4^J 4 n»all CjVVIj a j^awVI jl^Ljljt l^ijlxaj j»_jlxJl 

<_a^l ILL I ^ \c~ ^jjLililj 4 4 ,<UII (J jl i -kll jt ^LjjVl jljx-ljt i k —»l ■«> ll f.l I' (j_c. 

^ jugaLoll j a ll ! 4 (j-iaj^£i]l (j-aJ 4 ajllll (_3J_>iil tilljjl ''a*J4 L^jJal^C-lj tLgX-l_jjl 

uLl J-L. x . ll l IjxjLjj 4 l^jLaaral ^Lu. ju'I ^1 hill J-^ajI J tL^Sjjl jj-a Jjl ^»_A jl 

jjj i < nil J4=& I J ala »] J (jji mil j ^LjVI ’I •"*- I- ^j-Sl « ^ ill 4 j^'a'I 

Ijjjill] f-l*\\ U’ k ur - jj£l I^3 j£j 3 killj (ja jilS i (^Iji O 4jVI) (4-l L^sJ l j 

. 4j 4ill J| 


A 



ji 4_ «L*j " Lx3ljji l^j !j Lj^j ' a ' 1 ■» ^iLujyt liA 

4_uu 4 j 3 ja nil jk " I.1A ^3 iii23 IaxIc. talg-La Laxul jk 4_k*alaJ 

^_a JJ Jt 4 g a ^j-x ^ mliaj 4_)3lj ^3 ^jjxlmxll 4-al*.! 4»3ix'l ^j3Sj 

. ^^al 4_g_a. 4i!lj ^g-jlxjV I jjjxj t(_pajVlj k^jljxjkJl Jjla 


jUa^l I^J 4jjjUc.j 4-ijn-i3 -li-lajj i_jlj£JI l3A ^3 jjStill Jl li*3J ^illj 

— ;^1j Lajj \ g aft | S3C. k_)lixul ^3 j > aa jj 

J_j|jl ^ -U*J ^_3 >_lAVI ^j_x 4_ixiL_ui'yi 4_xVI JL:a 4_ilc- L^a ~l L^Jji 

^jjj* - ' -lie. 4x«a!-ajj k 4 n>i I s^jSJl ^ U.„ ^ic 4X. j^all (Jj-l!l (jjj 4_U3*JI jj■«'! 

£_ujj 4 a_a!l ,_53 j Jlj^xj <jl >^<j j CjljliaJlj 4 l>,-n,a" 4 _jx^Luj'}M |»xu!j-<JI dnSljx 

/j_ia (j_u l_a_kial j >—i!/LiaV! IXA j-1jj ij k ( liljlixll ^ jag" ^1*11 4 jI-1jj 
ejjg—xxllj ^jliUl ^3 IgxSl jjcj 4jjjxxll 4x^/1 j k 4_ba^LuiVt 4xVI(_£4l k jajj 


4—a-klalj Lgjlxxxij kjliit j Laj IAjjC-j lilliJIj CjLijJaLi^llj 4« n]->'l ^»jlc. ^3 Lgj-lLjj 
3Ckl_jj u.-uij kl—ixjila i- a* ^ ~i 4 VI jjjjSj 33 j . ^jix!l o3A l _y3 l3A Uxjj <_jJ] 

4_jic- jtxC- Vk JjJajxJl (jx Cj^-ki ^ij k (jxajVI ^^Ic. 4-i3ljiaJl ^Jiljxll 

j^ai tilliik 4 jJ 3 II 4 jlll jl a il ...->■ 11 433 ^»3C- 4 a j"n k_iitiaVI ijj^i l-«4jc. ^j£Jj 

. * >1 aVJ j 4a jj jj*i\ 4_Llu^ (S IaJI \wjLluj1-i 3^V^ 4_1 Un^VI t. ^ \ 


e3_^l_j)l 4_la3La^a]l ^^-3 e^Li^all kJll—kSl^aJ jjliVt 4_jC-lj-a ^^-2 1 —a^ L'ia VI — '. 1 'lj 

4_ja1c. dljl_SI o3A i_il.m->. 43j^Ja ljC.il_ajU L «* ^*'4. VI I 3 A (j^Sj 33j 

1 iLuiaJk 4 _Jli 33JI 4_iSlill 4_LaiaJl 3 j_l»Jl »l ~'4.’~' . „l 3 _ii A ]| l_jjlj liUU k 4a^33 j»l 

j-lalj ^_yaJ-x^\J Jj-Ul J aj lav 4 _j3 ^j lx a ^_3 3 a ^ e^iL^aJl iJluSI jx 

3 ^aliaJl jl ^lijjl j ^^aJl k—S^LxJl ^3 1 _^iaax!I (. yua vjjl jLuiSjl kjLuC-VI 

La!itLkl -la.' ..iaII { j^A -li-lxJl U3a.j La£ J^vJl ^ U .11 ^jJlxjua jc. £3_yx [j\ 
oLail (jV ‘ 4 _Lli 1 I aLaJjl i j_c. Li^ilial (jj-Sj 3 _ 3 j 4 _Llll ol_ajl ^3 JjU'l i 

>■ 1 Wall 3 _C- ^4 j\°i - a ' i-v 1 j • >» jV I -jouiauixJI l iUa '1 sLajI ^ liaj 4 L^« ji'l 



jl a' > i ) (Ji ' . l At elaaVI jjjall <LaL*JI jj^Ia]| ^l.’iA'imLj jl 

lj-A (jl—£ lillil . aLaa^l AjA^j ^3 Uai. t ^3-»»*i ,^A Alijiall eAAj t(jn<iuill 

a S A ^—Lwsjjj AjLsaII A j£Ull A-xaUll (j^JalLj A_Li]l el—aal ‘ ' ...^ < j| »>»l l 

. ^Jilalall ^3 ^Lua (JS Aj (JjLSaj j j£!il Aa'jjU'l 
4 jg W ji Cjjl_£ A_ja1c- dlLwIjA ji lAjLlljA lillaA j|j_£j A_3j — • 1 
^_3 A jSlali CjLaAjlajll dlljjja. jjjj ^a^j L^JiSJ ji iAjIc. jwa^ a 3I eAA ^3 eAjAC. 

lAai.lj Lc-jjJajA (JjI—jjj ' gajA-a. (j£j (ji 1 fljlc.1 CLulS jl b AjA^Loij/l A*jjja]l 
AjoiIjaII eAA ^3 ASlS Aj^lall t lAiIc. jjbja^All ^ I. w AdLaH j)A IjA^. j iAIIa] «, L»aa 

^laI^jIIj A iaI a II (j^Jall ^1 A'L imla A-LajLuiVI Ajij^ji]l ^3 i^llall l ** i l a j i L»"'l A_LaL»ja3l 

(^j-Jl A_al£ 1 g •% il"n 3_JjjAj4 ^xjja JfLl 1 -«l >A"i.i,I (Jj^_ujjj i AajAaJI A n j. „l -v\ l 

ejl jj ^—wali,jt LAjjAsj i. i >>i^ l-g-La aAUj >ujU t A , ^."'A .oil A_iijAll lIiL^sJI 
A_Aj£]| ^A_aj (ji LiljLa. b _ )1 j^.il lA_A (JjLi. (jAj tAjA^-LuV! (jjjJill j i—#l5jVl 

(jl-S 1 —auj Ii ^LulaII Ajili A-bajall iAjIaIA aLuii VI ^3 Allill »'r_ i ajL ji] iALjaII Axalajl 

. AjLe jj A_i]a ya 

uiVI (jj^llj ^-laJI (j-JJ eA j3-ijJl AjjLxli b. ill^ll (Jji Ua^a — 

A-uJabj ^_j b^^AjL-uiVI ,^-aIsJI AjIjUI jpa A, jAjjlj A \<l 19 ti—LuaJl 

. (jjSAll ^a 1*JI diajJl IAA jLaC- (_paj^J (jl Jja IAjAjI (jij (jj^j AajLjjjSj 

(J_il ji AjAaj ^3 AjjJalj^)ll A jOa'I AjijSU la^_<-» Aaa ^^-jliiil j ■ ^«all 1 ^ j — 

Laj A-ijlia A_ujjl_ jy\ » jl ■ U-. 11 (^3 (Jl% a'I Iaa (^3 jaJl La j Aa^aill j ■?.'! 

(J_lljl b_jl _ ibi-v I A j, jj'l Aj£JaJI AaLjUl jjjL^aJU jjbAaLaJl AjSjJI ^2 Aj 

(j^iaSla jl l^jlSji AjAaaj a jl wall j)C- Jlillall (Jwaill f.La.j — 

. A ’ll wll AaSillll 

v a* 





ULL—jui *■ "'j i. i A_Ull al_ajl 1 j,laJj Jj_C- £_jl^ll (J -t."i j ~ 

j ^1 j* ^2 4 _Liill elajl ^ i w"' Ajii£ l-ig-itijiaji t^jJalaJl diS^ll ^J] IjljlLol 

\j -vl j ' jj -v I j A^.a-uilgjl 4 _u,}jVl A SIaaII ^3 a^ji^ll Aal >ha 1 I j ^j. 1 a 1 I j_^a *j 

• A^ialLaJl j ^cjloill ^Aill JjASdlb i_j’u£Jl LLolk 

Cj-LuJai xaa I iLjSJI IjLA ^_a <La.laJ_uiAi! £_al jaIIj jjl jC- >LiJaS — 

^X • X i - ^ ^ ^ o .j -a S^j ill a auaII <^\) >>iL1a1I ^Lj! t_i_iljl o- 2- j (Jj-aiLo 

J lljij ^ 4 ja 4_uJjVI 4 _£ 1 aa 1 I >."> ji> 1 >u*>j SjV J 4_l»aJ (Jjl^_aj 

(__^a_xJ 4 Lilt alajl 4_ijl^l (Jjlla.j i^X • X £ — ) 1 1 A S-IaII Ajji-^g ll 4_u^*jl j jg >ull 

. 4jAtalfrll 4ajjjVl aSIaaII ^3 a jjjS'I ^j-Ia]! jaj AaLuiA 

^Ull 4 _j jA-imSt 4 _ 1 a nj-a^All 4 _jlxil ^ »^iIj 1 a 1 I ^aIuJI .'ig -yll lift J°-j jl jjLal 

^Ja—ui ^Ji diaull IjA J» jjl ^yllxj Alii >>i i Aj^aLi. (_^al ><-ilAVI (Jftljt AaIc. 

^jJaLjjuaII 4 aK tjlj i4_jA^I_ uiyi Aa^I 4jlc.^jjJajAJ £iii (jlj 4aHj.^->ll LiH.AC.1 

. jLi^l! Jjaui JJ li>.}$Jj «>11 >C~- .Ixjjj t L-iljj-allj (JjaJl ^C. 


<£l> *1% 


4>a«S=i$=&3l 





Jjfij 


' 

( y^A^jr — J^o- 

°/J*jtt 


) 


4jiJ) j £ j-uJI ^la jj^aflUli V ^^-aic- ^ tiliiSI ^ifrjjJ 

AaL^l JjIjI ujIjj! (j^ Ajjj *IJI Ijla 

cluSl^sj *Lu£lu<Vt 


a _SusaII j a _ ylilLj I a_ u t _yj£ jA j *■ -**1 •*• H >Ali3 _yll ^ ALuil _jaII ^k *.' il .*K (jJjJI ' 

to^J — jSj Cj _ 3_jll Jjlil ^-“>1 ] ((j^O^) J (l^O^) 4 - a ^ (jI VI iAiuJlj ^ 3 "ij Vj icLuJIj 

j)--a sjaLI* JIL La£ (t>0^) (j-a ^Ajxl^a) aX .atfc j (ij^j^) J ( 4 -i-ajl) J ((j^O^) 4 * ■"?■ J 

.^l^k-all jlli^a ^ La£ - [ Jj Jill 
®J—« J—Sj (*—U^ J— ij* -^J 4 fj (u'-"_^') j' (c>j^') u' _>^ CjsLJI (j^ij 
‘j»—JJ^II (jl J—I-A^ . .Aiaaj fjd O* t>°^ (dlbjLa) (jl VI .oA^.I_j 


■ lj x^i») ^k jl j£j]l jpi t-i^X £-a tU JJC. j 

<SaLij L-ia^ tJiil I^j j-ai i _^j]l diljlixllj dual j»a]l l jc. tV-yill (jjjL a_jtj£JI 11 a ^k 


^ -3 (J£L*La (jx (_J^J jj (j j . nlm . nl l ^llfc £-LAjl Axj tdsjal^all oAA £-ljjl j)lj i jjjjtll 4 _Aj£ 

, 3 —II jC-Al Vj AjlC. jkZn y. a3 i»_jl_iauVI l-al .^Ic- ^g-lc. (jj*al. .1 a]I ^jIaL j)JJ ^nJaJI ^aA^j^ 

(jjl- jJIj <—«ilAi.VI" Cj\ lima (_jlc. i_i_ j*j 1I (jl VI 4(jlp.VI (j* jjjS ^ j £Al ^11 (jliill 



£— 4 Ajlj-^ M/jjj ‘(JsVl J^ JJ-Aa J 4ja (jJ jl ojjli jx jaVI jA Jaj V 

4—Sj3 oc-1 j—ftj £• jj— “Jl t_iaj LiA jx lax SjsjUII j 4a.lall j&Jj Lal£ jSill CjLiT 

(I) :V'*\/4jjjll Sjjjoi J Jl*j 

(CjLJIjIo) t»J >*l lj 4 - =>^JI Jj aA*Sll jj I jyjxixll J jjJjll ^1 j Jc ^ jail 

IA —J J—i3 IfjLa—uilj j^-ulYI (A-1c) ( “ ■ »*> Lalj .jLmJOIJ (_J.iLaa jjj (^jll j'>»« i__ia.jj 

ls—^ fr l (l^j^Ij l - J l jIauJI Ja fjj) l-ifiajj t_K>jVIj tilljLttiJI Ja Jl jLaj 

‘(5 J-j 1^ Ux UfJ jl -lajiaxll £-Jll J aLLJI Jc J cUuuVI J JAnll Aj-oaV j l A J l 

(jV 4 J*-al all til— a Jl J fjJI j»jfAx JJC. La jfix jail .ilia 4Ua.l l J (^»jj) JJ.ix Lai 

a jj -l£ tllljjiijj Jilli ^ ■ in jM 4 n» a 4a3j£ 4lLa jxjjjjj till jl a i all Ja ^9 (c-.lill) 

J j—xi j]l j ft 4 jU£ Ujajl 4 An J LiA ^jjl^ jl^ Lalj . 4 i^lall f I \ j tollj .*' lal l ^ ^lt~ .*j 1 . 


J Jh'-V J Stephen Hauking j-&jA jLlx 4Mx Jl jjj jl Jxll jx jli jlxjl 
Aj—ajj (JjIa) oJALIx tllajl ] iUUjjxII t_lj2ill Jl Jaxll jlaiiVI ja " jx Jl ^tjjlj 
V o f - l 8*1 Uj 4 jixxJI J UaIHx jjSLlI jl£ tlua Big Bang jjJI jLjjVI (^cjj 4 U-j 
lil — U J —a9 tlll-ial 4xj jl£ Ja t Ujxa Jail jyjlj9 JlanTi Jajjiill e^A Jix <Jj 4 jaLHx 
jl—aAiVI £—« I Aj jlx Jl jL JJj jl Jxlij tjla. tUiaj La Jc. Jjj J 4 jxJI 
4 —jl Jl ai—A jl Jc. AjSlllI jx AjVj 4i±ui jjl jLa Jl JuAaJ j£xjV 4jl (Jxxj 4 jji^l l 

.4iijai (^Jl jLaJI jJ 

a jj_iixll till- J Jl lillj jc I jjjS 4 ilia x jLaJI J J Jl ailA jl Jc OlShll jx JYj 

/ 4 

4 —fa. j——OJ (^JaLall J tlij (_^l J jlxjl 4jJ j j£j jl t-i.a .,1 4tluLi jjS Ji ILLx 
j—SxJ L_xS 44—jJ Jj—a.J 4_uija t_lJxl tilliA jjj ^a3 4 ^juiJ J j jll jlj (5^jl 

til-iaj 48^XJ jx Ja. jl jjll jlaijVI 4Jaal J jjll (Ja 44jLaiui xlll jU jjj_ail| 

l 3-^ UJ^I J (_>b Jii jl (_J*-a Uj jj^jm j£lj 1 xj he IJ a i’ll tilLiA jl£ 4_it£j jJuj 

Jl-all Ja (Jx JAaj 4jl VI 4(Jlall J_jaj (Jli V £-“i_yxll j_Jlj 4^yaill jlaiiVI JjS 

4cI-uJI jl 4-LaJlj Uil (_Jj (jAa) jaaSJ jA ((Ja) J»-a jl (^fjl jaj .[4i<uu 



£—cj—^ Jj^' (uj^') f ji y* (o^jYlj ikiljLaJI Jk f jj) jV ‘f .J'j 

^_1 AjV Jkll Aui jill (_>uSj ajIc. Jjj Jkll jli (,»jj) Jjii Lc.Vic-j 

. jVI l$J (Jalaki Jill ajjj-oll Jc. ik-ol 1.1jfL) 
a.1 J.1C. j/ _ a&ll _)ailL jjl t la-U jl Jli |l J AaJ jSlI AjVI Jiiijj Jill jJiiVI Lai 

,‘I'^ll , .s ^ |Y) : \ A<\/aj kill ajj au Jt*J A&I (J15 <33 j e-llkLa duiulj J jVI 

<** • 

A vj^-Jic?) (*) •X'c^/o *.—j »jj— 

4-jy\ ^3 aIaVIj (1) Aj^l J J&£)1\ J-3C- jajJ jjjK3A^ 

:UaJYI cAJxJI f J Jlill ^ jli (V) aJI J Jjli-llj (x) 


JS-i Je Jka J Jja. _J»1I jjJj j AjJoaII jaaII CJSj* :(>) 

j_a A jig. A_ail jll Ajj^aJI ijjl JiUll <■. n...i ^IViUi jjc. jl -lall lilA jj£jj 4(_^aSlj JoS 

j jjSj il iAjJjill o jl n .ill <_jS!jS 1I liiliSj AajuiLluI ijjs-aJ (_>ajVlj (Jjuuill 

< 11_J ^.aiuj La ji J VO O Y . . JaJ Jc. (jiajVI j-a A-klj t_lJl .lie. aj!^ J 

- # * 

(_S J_uia jl jVl ^yAJAJ '-“J jl J* • i A • • .1*J Je 4 j£ ja. ja Lu Jj jje_fcJ -1*JJ 

^ O r. :Jl £ ov : ja _JAj jl J (Jaa J/ I J .la (_J jlaaa Je (Jaaj __>asll J -la 

j j-'Ua'i ^ a jl jli-all (« l i ltu ^lllil JAill a£Jc. jVIj (_>AA>a ll ^^Jl 

* * * 

^ \ a Ajj-aj \ t<v J)\ V 1 a\ a* ^aill 1 \ UajI AjjLiH^ S^C .1 j ^i ll l lj ^jLlcj-uJ 

IJJ j! £^.ljj_J Jj LjljIj Jjj V (Lc^Jlu Jj-al_jll JaiJl) jJJ^Axll -kk j! jl . ,_ua jJ\ 

SI J<_>ajjl-aull ^ C ’- 1 ^) ‘'Aui ^ A,"l JS Aj<ji.l JJ J T"l • lUSjj 


I^iall jiil__A j_a JS kklj Axlu ^,V (JS J jlj lilllil A > jll j (jliLLall (JaS jJjLLJl 

1 . >» i l J\ ^ ■ ><l J v I aljkoiyi iak jC. ^aill Jia J jli liA ja .(_5^ki/l j . ^i ja 

jl Jl lilli J i.iuall ( y A VI— Jl ( VA V“l+) jjj ^jl JJJ JAkill liA jlkLaj 

k A j r_ jiaj (_^JajVl _jlka iiSliS^ (_J^*-aS jVl ^l^a jc. cJaaJ ^)alli 

^_ji ijj jJ (*ta n-) j> j-ai jxa jakkij'rr yv jj^jj^vi 

■ aLajJl \'S J t^_>kl ajU bjIj IjJaiku (JlilJI jjj 1 ■ A\\ 


> a 
















4-C.L tull ^ f jJl_») 


\ 


j-0 0.1xj I jl l <V> 1 (j£xj tAjuUASk i^xAll j^*i! : (^) 

La£ lgj|_^.lj 4ujlu]| J AiAdlj 


t*_w 

Ac-Ux 

4jSj3J 

4-jjlj iioll 

yO*&VI 

^jxll ^uVI 

YV 

V 

i r 

n,o 

SIDEREAL PERIOD 

(i? -apj]l J^xlll 

Y<\ 

\ Y 

££ 

Y,^ 

SYNODIC PERIOD 

^Ijtftfl j^ill 

YV 

V 

r£ 

*,V£ 

TROPICAL PERIOD 

(_^jlXall j^jill 

YV 

\r 

> A 

rv,£ 

ANOMALISTIC PF.RRion .xw^B ja .Ml 

YV 

0 

0 

r£,^ 

NODICAL PERIOD 

(^04*11) ^iuill J^jill 

o>l—£*-il ^—* j tlj—> 

oAlix Lalijl Auilill —4j'l ,.,^ 11— 4j*l ■ ^^')j\ i-'l !U. Ml . la". ^1 J 

4_1 j& iiilli 

(j-a .ujliull Jjill CjIjI (jx 

jjj£ ^ (Auxtuaxll^ Aiill 



4 —L>* ^ ^ 1-oLaj (oA^v*^*l (j*L~«at>l ) :(£) : (^V) (t>u) o j>uj ^ JUj 

tilliSj iL» Jjhxllj ts jxJI dua. (jx (U£*Loe*J(Y H) Lull Sj^ii JUj 


4 —Lj* f- 1 ‘(^^) lp^I “ jj-^ (j* (l^cXp. ( ^OS^^i^j^cAll^Wi L ;) JLoj <lji 

4 ^X 4 J>i\^L* c»l>-A- lJl p!\ i^sst^jA-J' 1 >JL-Jjl LLtfju? ) (> Y) ftlj-VI ijyM Jl *2 

£-- (p'Lv-i-ltOV : —JliXAt’ll^loJJ t w.i LiA^j 

(a j-auLxll) 5--ill ajj-iVl A-xJalll ^Jl-«j 4_1 jL J_ M ^ j_j |_jjl 

^—- 3 4 —^ ^m v —aj (i) i«_^ 


J —Jl ■ Jlxu ^IjS 

—II ><A j ^ V | ; 4 aj^j^ll 4uV I IjJ-aJJj a Lajoil! j a LwailLj Jj jS l l ^Np. 

llllA Luaux ^3 Igjc. lil ^yjc-V ^1 

•(l)I if* ^L)VI (Jjlixl VLux! ^ulj La i. jUx a . ^jli'n . ii (Y) t/il j. Wi-^ - 



:Aui-v ill Aj^aall Aimll * 

A_iusj Y 1 AjjIj 1 A) = J^/ (^JJ YV ^IcL- v Al} L> £Y AjjlS ll,o) x l_*ai Y) 

yyv a^l* i y 

:AjjljaSyi aImJI * * 

a_Sj“ £ A a^IS r£, A) = J^/ Y ^ acL, U aLL ££ Ajjli Y, *\) x (U) 

(j»jj YO £ tlllc-Lua A 


I^2kj J! ^xaJ Ay> (Aja-\ ill^ 4j.../'.Ml Aiaull i^yaj ( ALj (_a.) 

.Ljj rno,YoYr , \= Vuuiii fc*Ji J> ±*»y+ u'j -Ljj Yio.Yoirn 


£1 _IJ-OJ £* jAa-all (jli -Lajj Y A JallJi 1 $j 3 (jj£j ^j]| A uall j»L)V ^alatll .all LLal jlj 

a i...mil AiJ a^j jb Ljj nojoY J a.„»<u Yin J au,...,n Ljj no 


.A i,<it ill 


Sjj__i£ AiliJal ' J if- ^ujj La jj |Yoo| ^Jl a jbl {i_i^ Ajjl jjSj/l Ajj^ill AjjJI ujjjSjj 

i JallJj jj A\ Ajaabaalll Ajuaill Lajj ^YY £ j ^_ic. jLajC.j /1 (jl J iA_£kll CjLI tn-h llj 

0 

. AiLjaVl ( av > A ^j aJ (_]>j <_B >^A3 LojJ 


j fl *i\ \ jljilla iLaLaJ ^laill Aualx jl Ajjl AAjlxua. ^)AljJa A-aj 

ojj—U i ^ ^Jl*J jil JjSj Lojjc-J jSSVI if (JaiImiI JLoxluiVt ^ 

Jjj 1-. (ju *£*JI (jli (Ul^l^cO^^M^ljf^) : ( A ) : ( ro ) ^ 

till Jl >11 —11 (jc. J j*_aj AjVI (^i (Y • • ) —II J*aj sjlfi.1 (—=a) J (** — S->) 

(jl i A j^l (^i La£ (l) II j^JI (Y" • • ) —II ( *-a >1 LaAjc. j (AjUaiaJi) A j a. a J tllljiui AiLuxall 

ljjS/ (AjjljaSI^ Ajj-a3 ujIjJjji (Y • (J 1 «-il-a 11 

.(Ajjl jjSI Aj^>a3 Ajjoi La jj Y®£,£x Aajljail Ajj-ai Aioi Y 1 • 1 ) 

- \x 

. La jj ^ • • <\0. <\,-\ = 

= ((i-^SA j2aj ^ 1^- Aj-ta-J A y . AJuu j (S jj^ Y^OjY £ Y Y x A ixibajyj A_Laaj Aiwi Y * • ( ^ ) 

.Ljj 1 • loVY.n 


w 









. Lq 


‘Ji 


A-J_ )IaLo jV I a j& (JS ji £»o AajIxII CLiLjIjlm -^I Ij IAa. ( 'f* ) ^jli j< UJ Jjij ( ^ J ^cjlj jl J 

(JJ-*1' J^'^j (latv3l(Ji>l JLu aIJ jli <Jlk-a]l AlijK Jl j tl.1*. 

-11 bS)i J £«lJ ^C«^AJ AjjtiLo ^-laliLilujl 4-li^] ^ 1^-vl ^jls^ll J ^jl^Iillj 

I j—Aj .4 - la. ^ . 11 1 iilij ^ J^jilb -LJiaiU^j ^jl jjSVI J$jill ^1) (jtiaiil ojj$-laj 

>.'1 1 £ I j—J ji (jj - lu£1I) ju t-Ujiill (Jjjjuki Jc. VI (jVI) tiiaAj (_^V ^^nul) J- 4 

* / 

(jl-£-« I Jj Lajlj jLj j lK -a A. lkrv 1 J A_*3^a ll mt\ j JVtgJI ejVj L i 'I ■“•>■ jl (j) 

lil-iil! IJI JjJJV AiLuj LoLaJ LLq j j£-*ua Aa£1i 1I djjjLoiaJI j-o Ka'll I jA j Jl*JI J 

A—J^j-ailll __)$-iiVl Aijj IjA U-ajJ <J ^-oVl j^ .iA-lxll Jlj La j ( A jiLuJalll AjaLJI Aja.LiII jx» 

i-lllj— jjiLL&II j jj|j_uill C_ lie.I Jajjj jl . (^yaUk j-v i ^ lr- i^ j j^\...^\ l j AaijISj LuiLuii 

-9 ^jJJf===C^. ( •( I ) . p i, U*->1 1£ Aj^aSJI jJ,VIa liu J UaLujI Ajjjjll 

>j. ljiJ-l JA -A>u> -O -*^°l ) : ( Y ) : £ — ^lj(^Ao) SjLlI 
ji jl— 


“J(^ j»JJ Jji AlxJ a »-a jl VI (l *W) e jLJI J (^-1 (jj I lAp-Vj 

(jja—*_j -sj jxaLuwill i_yaju3 oJj'P all jjxllj (JjlgJI Ajj__>J Ijg <9 A iil* .a JLj VllLa Jaill 

A-jjII jLal) V j* f*-Laj Alijj ^ (AaLIi) ^jJaxJj JVljJI Ajjj Jl Jjj ^3 ^jUaSVl 

jl ^—a ij —lasll A-jc. jl jl I/I<j Ajl-li J i—ijlik.VI (J±-aaJ tilljjj Ajjjj ja 

jl .J_x>o jlia.Vl j* jjj£ Jj JIjaII j^ 1 JjlS J (JLail Jlj J ^JJ 1 ~' ,4 .' l ‘ l AjJiVj 

-lill 4 l5 J_^1J aJj! jjj JA*JJ a.^jJawall A^^.j JALij ^aill AS^jaJ ^..)T»<all ji 

. jAiill I -l^j 1 La ji ^ALij A^.1^11 ^^otll 

( T ‘‘1)ajVI J oJ jljllj JAiill a£ jaj AiajjjAill A_alS viljAA ^»1 jjiiiil'1 ji f£-j (j) 

(_y-11 A^.1^. Aj IajJ-o Jl oJjxll jl VI JJ*“SJ jj J jAi ji A . >. j e. (_jUS 1I IjA ^2iLa J 

jl "lA. a ^-a Lcj (jljlj (J^iallJ : jljll __>jja£j ^A-all ^jAj ^JjLo^ ^(Jjlialls 4 Jlill 

(Vjj—j) JjAA (Jjj) (JJj JJaJI ^Aj (JjjAll)] (^1 jllj j»A-all JA»A (JjiJI) J J -k .. rf-il l 



if —^ jill (>a—-2 ( J jlia) Hi \ ) c^aII 7-. j . -> . w^ il jj..iiMI Ia&j [(Vpi*) j 

Ijj—O i JJ-uU alilxa. ij\ ] ^suiwall pn.ii’ii l ala. iilj i 

—i«-« [• oW-^'j J^' i-s-? ^ j*-} o‘ i,a “ L " o' ‘jo$-“!i (^ j ^ 3uo (JjIiju i 

l__aLaJ ^ L^i IjlAj iOJjJJjjJlj jJmiaII ^3 p4*4 (Jj>^»~v ^p^l Q-'•"j oliifca. ^1) 

4->j) t _ s -lc-J Ajlj ‘ jIaII :(Jjlo) £-aa. (Jjlla) (Jiua. Lai tAjVI (Jjlio^ J^JjLoi ISjJa 

t^K .a ^ Ijjiio 111 p$lWi j£lo Aal j (o^' (^1) AjV AjVI Jjl^o ^^ic. V (asaII 

1_Wi/ijl LaJ VI i_y**) (jc. 4 j..Wl«,i (Jn*>8n V a^laJo £ p-^J ^l**'*'' piijll lift pip 

pa-J 4jpjKjVI |_yji ((Jjlio) (Jij (jlj tp-ala. pa-j ^jic. jJullJ (jlajjjill (_^l ta^lc.1 (p) 

V 

^—Jj' Aj ^ -a < tlijuJ STATION (S) o' ^J UAl» 

.U1 l$-i-a UJ*^ MANSION (S) pip ( ->$ ■ A» 1 pi p4aa. plall Ajc. i rtil l) 

jli j! ^ j y i 4 \S T ^ pil t(^.\>«’lll) ^jjijilal! i. i’ll->11 ^ 


O^_iii opt AjAaj 4IS,a^ll a AA (J!La 4^lpj Vj ^plaill (*_Jj Jj') a p^ip pi ‘ja^ap 

4 iilf- , i \cl |i. >>Q^ Q4Jo ^j-^o~' ^C.p 4_^pii4 SlSjB ^SjUc.^ J&O® Aj^Skj Ajp^J 

Ac.1_ uiiil j 4_Aia^ll :dul - £ LT^ 0 LS^" (o^) ij£ ^-2 AOajoi^S pl'l.^lg >a'l Lai j__)jaLiH 

«.l—:(^) :aX-ali SjUc. ..^jJIj 

4 + t 

aJI t ”' IjSj o^Luol] pi : J pn -ia ia pjl (Jlij t Lja jo 4 ^ '. p^l-JC- pal Jls| - ( I * 

: -I. i.' i (j_ J Ajj (Jls j ^taJI 1 * i^qC Ij3 j J jL_*aU jl ’. J p m La jjl jlij : jjlujl jj Ajj Jl-3j 

0 ■A Jl Lo£ [.oio «.La. CjSj ^ .rtj LaK (^-i*4 e-l^a. j»aJ ^ > >»4 LaK Laa-irt 

Pjl Sjl (qj »"'^ LS _Ic. 4 iiil^K jl J o^-allj (JJ1I l —iilla.1 4-1 pl-aX. I AaIU a l _ i\T< 11 IaA 

jl_-ajaj La-a jLuallj opjO'-^l jli 1-iA Lai [j»IjVI > . ' »»i a A^ljll WLiajil] l^^-ajjllj aVLi»a»3l 

^ a ^A a.I_jll ^o 4juaaaJI dllioVl j-a) cl^jlio' ( J4 *j) G* al^-^all ^11 ajV^)l\ 

^0^*4 Aju 0 A 4 C.I 4.»-j J.a ja oliL-iall Llldl ^-U-aJ (i_JoO*^'j l 3J->*^' Aj\-j_ial 

jliVl lALl—So J * AAa^a pIajjI '■liSo^ p^J ‘((^' — G*) •(l_$^'“) c?^ oVLuoll i2j3o 

_4®JJ ^ ■ — 'I Cll—Sjl pi ^jaialpH p40 *a 1£ ^»llj«il ^3 4c.Luill p'^4 ^^-Ic. pH-i'J (_^All 

liij !-»' '"'pi Laj| i oo*4l-4o ^^iao*!! o' p^' JaL3 ‘ _>^4 (^ylt p^iillj JaJJ04 V l -r 1 JP’ L " J 



^ j—i-all J-la) 1 ui’na ^1 m-a Vl ^ ie l^jlifc^i -la Jjuj 4j ^SiLoll J*ll 111' j ,1 ^wi\ l 4^ j-v i 

4 —jix jll ^1-a jVl (<*-daj) ^ -a liliall J. Jadij tiA . jjSLill Jj.ua Jc (Jlall jUa) 

i_j—jaj tSiiaJl jc J iidsjl viilj ^a a! J_j^j jl jj-i jva 4 ^ ‘ J. .d l 4 i'i iS Jl 

U— ? l> ('^) J ('^) J^' JJ» J*^H (4i*j) JLa : Jl>a Jc 

J—laj) j-uoaJI dl9j |lilojj C5^° C-J^LLlaII *- a.w 

(j) W 3 (JJ J*ll dlSj I LI ((_>“) <jjiall J (Jiall 
^JaluU jLI ! Aj (J-ill Jc La fr^Ji fr^LalV tAla t_l jU-iall -Ij-laj J jc A-oj_a jl 

j—C j£ j*) (i_j 1 j-a JjVl) J j^ill (daJ (jl t^Aiill) dll jin* <a <■ _ >-■■■*■ tjjjill liUfill jc 
(^ ^14 AjS (_)a-adll J ^jlj Q^ ui C AjuL al l AJU3-i]lj A*jl Jl AcLuiil ^ jLeC AjjAa ^3 
(jl nil J o^jiC AjjLJI AcL^ill ^3 _^Jall aLLk-o J Asj 3L jaajjl j 4 ...-1AII 4 c l ...1 1 

Acl_mil :i_ij—iuall ^—j tAsuaj (jj^ilc.j (jljjlilj <*_ilJl 4 c.LjJI :^K-»»lli aLs-s jjjuJj 


V j.LJ> 4UJ tJlS-i ^Jjuij Ajcuilall Acliuill J frl.lia.ilj AiuSJ jLjULj (jLaJj AjuLoiII 
^uL- —aC jc <-, tllWI (_5 jJ 4jjia J J (_4jjllj (jj j_jill j dll Jaoll dlljjl JliLaJ 
j_JlL_a -lie. (_J_ill 1 j g >1 Jj 4 K .1. ^11 (j| *^| ._ S j^yt^Q jA La£ (_jia_^aJlj J_jUI ^ajJb^ 

(j _ t^aSI jl (_><3jVI JLo_ uj _ ■ *-a\ (Jialia ^3 ^lia. I j)Us\^ JjHI l^3k I jJj-oS jl$-ill 

4 _ i$ia AjjLuda. (jx 4KtM<all J^aJij ^frl^luiVI -tai. oL^IjLj ja>j ^^Ic. j i^lliA tl^j_jia. 

^jja—iJI^ j (jlduaj ^3 (jlLaVI) dllijl jl oLL-all duslj^ Al.lt'il Aj3l^ja>l ^Aj^a3 Jl 
^ a Ji—SI ^ iaJ (jli 4 K>1ia1I oLa J^ ^3 lillall JJ (jSj ^1 lj|j ! JIjII 

Jc. J^l Ajjj tl jl L*-a Jyj! Ajillj £- ^Jill ^_a (J>»al Tn V J ^-alc i_ia JA jwi 4jLuia 
^ . J8J dua. (_jLuiaJlj 4j^afill I Jjljl jyjaj ^>JJ 4jd)LuoVI djl (_ja*J Ja ^lc jaJ 

(_g_j ^l - j-1 3j 4(_£^al]| jjall Jjl (jl*J LkdCj J -a all ddj (jaiLtuI (Jc. Lg—lLj\ >a-> 

Jjl 4 _J j J Jl Ji jll jVl -1*4 Ia.I'C j t JjJI 4j3 (_$J4 (jl (J-aJ (_^L1I (j^jll Aa4« J 

4 _J^aa 4jJ jl J Jc AaS*j ^liLLa iljSjJ^ Aj^LuuI d)L l^IUAj lijjSAfrll j jg /all 

.1_jAaii (jl_JL 1 ^ V A ^>1-C Jjnl-iuil 4 ij 1 j jJ -lie (_^Lil -dajLuiVI dll^ajjJI Aa^i 

■ i, ill^ll I La (jS-a J djj£L Jbj Ji diaj ^ JUJI 4jj J Aj j J (_SJ Ja 


t . 



Jjl j* oi*jj »- La jLLajLJ (jj^ 1 ) jw o J' jjj jl JL*1*.I jl 
^ \ 1 i < \ A ^ 1 i n a\\ i di.ic.Lij ILI (_J <j| VI t ijt d JLua.1 jl jjsVI 

jd ■*■!' _S Lajj V • (J.lx<aJ ^Ll Ajsj^I ^Ll e3c (Jl 4ju<aJ jl La£ . jjjJaSLiia 

( J ■ ^ 4ljLxai jlj e.ljj AjjXo J j£ai-a J ‘IdxJ l_)J J-VI jA tlfria J£i ^J^SlI 

j 4 1_ijda 3 *J Ja!al uiVI -iV ill (^) J l^aJj jl IJaLila Lajj JVJI a.iV J ^»jj 

• TIME ZONE JJail J» Jai. uo^ (J ,>VL aa l l 

i_J_ 1L al.ija jl£ (j! j£-oa» Jl>a (J£ L-iiCj ! JLuill (aal ji) ja Jd V (Jl3*“ 4^aJ (^) 

^(_£^_-a£ll^ j$_dlL ( J “■ jill ja 4-aiaJI La '(_jdj3 Lill j^a Lai ! (j-iaaaJ 43_)*a]lj AAjiskJI 

4 /-.^*\ 1 j j ^ > al j ?\jLI d 'Jfl 1. ii.rt\l ^^ ■ ■' a . .tll^ ^ a^i \H . .ill l__lLoOk C tm \c i ^—i Ll. 4*1 j; I 

■iJ__*Jall <1 • ■'■*■!' £Sl _jlL ^ jl > all (JAajll jjaiuj Jc (j iLa a l l j 4jL_a JILa (i_!j lid -a l l j 
jl 4 n.-a ^4aa J»-J IJJ‘41^41 jl 1-la.lj jj5L jis JjJI Lol .£jJo1L Aj^jasII jjJ J 


Ajj__uiill 4_jliaJI Jc ^^aiill jjll ^33 djj 4_La JL jaill i. ill>31 jli lillL £-a i 1$ n* J 

j. “s \ - j^- l al l i"i4 jLI ^ ~j ^aill (JSjuj dl 4 q 4jclLla *L1 ^ **i t _ lU . il ^ ..lA.a l l ..i ll 

^_ 3 ^ jl_ j 4_uiii ^j-alll jlj tlita (jjiajillj (jJajSflj AJ^lc. ji ^Vl ^>^.1 ^ jAj iLo^la 

^j__Si3l j ^.ai'll ^uUJI ^ jilj adill ^ (ja-VI J*) jjiloll a jjd disL (JJ3I 

^ \ Wil l I -f.~' l i^ykLill I j «~- jL* ■ ,.l J^la B_^iilxa (__)4 ajul 1I Jl JJaJI jl (_£ LjjLfi 

(jl VI !«' Lui _>a3ll LaS (^) (^Aj 4 i^aal l ajLlij (_pajVl Jj LS^ W 'L' ^J nl 
» jLt.ll dll (J—Lkj J__£ajll (^- i*J lj -A j (aLaiall) Jl JL-JI J*4 (^aiSI) Jl JiaJI 

4_JjjLallj 4_■■^•'d II j a ,". ... ' 1 JlidLj t jaill jfr LL_d3 ti_l£l Jllj ^^Jl AJiajLaj 

jU’.ll a t a (jaldall ^waxiJj ^ Lai& jLx_ll Jajijjj LjLajI (j-aj^ll jlj ja3 4 L.a^k 1 1 4 L'^'I ia I I 
<_S_lldai liS_Si <_Sjaa Laj t JLlII t-dLaJI J VI (jLai) Jl Jaill 4jjljj V ((jJ) J' 

j j ^ ^cjjlall (^3 4j'l 4^JljLaill jag i a’i! i_jjs J j (j^J I (»lc-l 4illj 

(J_j 3J _jaj Jc-J (_>a£»]ljj tdljlS 4Lk_>a J J t^aadJI ^ JL ^cjjIjJI Jl l£_J]I ^Jl 

(CdiL—laJI TCJjl_all ji I_il5 J—1 LaS iLa'aij 4^laa JLall J^ytall 4^uall jl (_^l iLdajI 




j l (j£l j 4 jLafr Ajj^ai J 4 jlaJI [ \ ^ jl . 4-1 4 j ) • 'j (Jjlil ‘IVI/^ */^^) 

IjJjjj Vj 4is Jaal La I Jj !? e_^l jl I La jl i /l< J jjl J (Jjl 


n 



J , ya- 


-=>>J ' 4j2 ^1 *»i.a J-■S La i...ll 1 *\I 1 ILa (jla ^2 ^ '■■■ La frljjj 

——-j. s .^a i J o^-k^ll ujjil^-a Ll l~i 4jl4^LmiV 1 ** * '^ |>I *' ^2 4 nl ij \ ia‘ 1 4 \ t \Ial l t ** \ t a ^L»*\ l 

J-jljlaj alU&lj ( _>ilijj'VI l2A dm£ tALill sLaLl yJJ*Jj Aj-aiLuaVI Aj^><ai5l jjg_iill (Jjlj| 


« j » in ^jq 12 —Sjb ^-2 1 n.K j 1 va -**> ' ^ Lai (_l«al£ll ^tu-all j.“ iIa.ii 4 ~v '*v . ^ 4_Lalc> 4 n-v i 
C_i-al—S j jA i. _ iLi^l l j jL^-a ^2 2j2a>JI j to jj^ m ^all o2A ^2 -L.,^. j£ olistJ (jjLui-a IgJ Ajjoa. 

5—jiiaLjjll tlAjl-uaaJI ,j—£. - Jai 4jSJ 3 dlliniaj ^ill 4_usLLjjVI Cjlfcj- >» jaJI 

4-3 4 JL 22 II 1 . m ■ -4 ^lAiJljailj (_pa_^U 4 jluu11j ^'4 al l j ^j.i^.MI djlSi^pa ^2 4/il ^jjall 

. W)LaVl A^jLJI ^2 Ajjlkall tlualjJI 

4-Lal)LuiVI 4-a^U 4 j 2 Lai l» ua-^ t jj. < aLa<all 4 II ^2 j 


J ^ aa . J. j 






.J/rJI yJdJL dill I pk H^je, $ 

.^g^dty^I ^daJI dJjllI y^l 4§J> $ 

Iyr ^L1^11 Jill J f WI JilL IjL * 

.jijillj JjJall Jajkl jjLllI jjSjj ^jVl LjjSj jJUail 


. 







oLIaJl dial! 


4 _3>lc. jj_x If. j_a» i » 'I ^a^^LuiVI jjL diill ^ic- 43>lc. <J —Labi ^xj 
jj_C. 4jj!jj jV jjl J lUoSH jl kina. 4 Lj-ajJaxj I jA ja. 4 jjb f jl*Jl 

dJi! 1 'XiLxm ,j—ilj _>$■* ‘ J J»La J (*^' U* J ‘ 4 ^] (Jj ^JjA? 

4_jli i -»■ 4_ilc. J\_aJlj jLajVI £t-UuJl aJjajjj tillil t ^Ic. jlj 4(JJI! 3-Tun i 

(jjjl 4 i a /'-vll j_jl (jl Uiil 4 j_^l 4_lj l > u lj 4(_g i-i' a ' l I. 1 A j—C- j jja Uj jl j\j 

(J*l “'" 4 jiLSI ji 4j-a J ^ uil ~4 'I (j-ajdl ^j-aj 4 ^JjSJl jl jilll jA 43 j Li a l ' 4 jJ j*-a 

•s.lj'll jp» iA la'I - l» < 4 L.i '1 I 4 J 4 ^aSLaJl jSill j* e jbS '■liLI (J j>< inl lj 

— : Jlxj JIS 4 4 jtnlVill 4 AjaLijllj 4 jjljjji]l 

»j>« (°)*-Ji'i ‘ >*J »j>« (•• Lf - -* - * 4 ^ (3 s 0 “^' j ) 

. (r) Kji\ Jftjli Sjj« 4 (i r) VVl 


-: 4—lj 


r 


•( ")* 

£ 1 -a xu\ l 


Ji) jUil ijjui (... » J*i J) J 5 

: (jjK>«) ( (jA4,ax Ja.S/ ) 4JV^ ^ij 
aa. 4 oiyill ^j_i j_Aj 1—li.lll ^J—»Ij jl Jl 4£la J (ji — I (JjSH 

. 4_iSI j£Jl jjljjj 


(JjL-Lall (j-iJ j«ai3lj (jii<»>jll jfua 4-iS iij (_^jll >—lijll jA ^g-a>ux " (_1^VL (Jbllj 

. 1^x. jilaj l^-ijjiJ 4^jAll 


4 —jl jjlaj V UfrljLLa J-ii Jl jba. JJ fJ 4U4JjU-a ^aSl Jl j' J^-u : t J^I J^S 

—: JljtJ 4 ] J Ljaji oLsjVI 11a J J 4 ^ ^ ^ 1 0 ‘t i J a jSlI) 
. (r^) 4 jVi o-u (jj^jxiis jIp j» ‘ijjjS >*i5ij) 

( ol_ij32 j o3_*j La 0 jjoiSL) (J*iJ 4 _i j > ^>io J&J 1 . t >« *itl lj J j]L ( j-aillj j ] 

J-£ j-a Uil jjj_jic.j jl—aJ jx V jLa jjjJlc.j 4jjlAj ( JjLi-a ) ejxuu> Ufa j-a 
jjj_iic.j 4-a- >»") jLS I jl 4_1J J 4 L-ajj j_u!iLj J g au l l jl£ jl jJJ jTu uJj 4 j^— 



^5-3 4 -Jjli* J^i.1 ( jlc. t 5 li. <ia JJ 4jjjJa (jl^ajl ejljlu)ljtLajj 

Jj-i A-Jt 31 i5-Jt lij £jjU_UI ( ^3i!l ^^jJl ^ij 

[ 4_aJa_M SLuJl 3>^».j f-lX- a jL£l ^jAlil j*iL ^3jt jL^ajj 

Jli iiLl3£j4 (jiuUll (jj-*Jl >A AJI 4jfc <ll! tj?J ^J (jilLc. (jj| JlS la£ 

t^- 3 L)*H '^] ‘t l ^J^ Cy* jA tjajllll (jjj*llJ -JaIa-# 

kiLiiS jjLS Iil ! 4 . oK' lj <*L*ll ijjljjJaLijJlj 4 liliall ^ ^Ljjill e^L* j....«-.' ! 

J J ‘ "l"^ '^A £-i*J ‘ <-UjJj£lyi OliwlaJlj <jj.laJl i^lu3aLij]| (jli t ^L«fl lilliS jAj 
^-J 3 ?(_>ia3l_Li jj^a (J_$3 4 ^L-jVIj dllc-LuJl ^jC. !iLJa3t (^jljlJlj Jjjl5.illj 1 a*j 

5 J>“) [ jM 1 dW L “ lM 1 >aS1I 4 J.3-J J 1*1 yJull V] IjJaji JUj 

i^- 3 j-^'j 0 * “ * ^L^Ia.1 J-* Jj—^ aA*i! !? ( LaS ( £ . <jVI tjjUaL 

- <_ul;jail! ii^UJl S^llL jV ?(j-^l <ji L*J ^uL ^.U-All V) I iUlj Jjlll 
LlSjj ljl_3 tlj»-a L -a ^'i'-t JjjLJ ,_)3j tillij ^ .a>. i j V (_>ax^illj ^aill <ijj£ll 
c_iJl£j (j‘l (X jaluu JL-lSV! pli t ( jjlU!j jlxjl! ) ^ LuiLj <i!>UJl a3A 

L-waji tiH_iA 4^ ^ AT le. J> u-k J <33 jj£I "JJ*^, 1 4<lll Jjl-v 1 . 1 *1 ■%. r. ^jc. 

~-(°°) Sj>ai ^ (o) <jVt ^ 

( ) 

L>~^ dj^' L?^ ‘ U^iJ^ ' "(2 *'' 

<111 ^Ic. Ux <3 a 1I a3A i_jLaaJ <uajj ^llA lillj £* t l^la (jj^La (. 

•(MJ^ Li-alLi. 0 J^ijj4 <-al«jj oAxoj ^ J*Lll' 

di^iiil lillj )ljlj 4 <jLaa.j (jLajll Jj^ii 4 jluijyi ^yic. (^Uj <111 fJU ^ytj 

JJ^-i UJ - ^^ i^ -3 J - ^ 3 .' aIIIj 4 Cj^LxjJ ^ < aliall 

a'xj> ^ij .( o^^i-uu dJ3 ) 4 ( L^Mii ) L^jI jlAa <jjUxall ^1 jJ^\ 

U > l , a ‘ "" j ^JJ J 4 ^—A 4 <jI— uLi.j <_a1c .j (jLajll j-j34j Lil CjIjjoJI 

. j-a4llj 

n 






— : jlc_jj CjIjjAI j 


a a k'iu cjIjjj ^ ^ u'jj^ l£*j 4 ^'jj j : 

u a_ll—ujj !-* 4 ^jjAlia ^ ^ c_il • A|i-U.il!^ 

. < cc l! 1 ^ i. ^» i 4 «luuj Aj^LajoiI! a AH ^ l c> ^! 

> J < ^JJ lx I g ^ c dlli jVI ^ dll JJ^ll oAA Jtaj < 11 ! vi*^ ^ j 

el_A JJLsjj .^Lc ^ jA lx l$ixj t j$-A ^2 lx l$Ixj t jW^J ^ ji*}J 

iajj ^ i CjlcLxll j JjjlSAlJ ^-jljUl JAl ^ ‘ <C-^\ AjjAlJA]l Cjljj^ll 

ijbUaJl ^ij cjMxluxll ^ t jU*JI jjj" C&J U^j^' JJJ* OH ls^' - *^ ^ 
^jxx-ill (JJJ-«J ‘ jLgji'J (J-Al e JJ^-J y alA-olLs i CjLiiialx j-^a All joC- 

A-jjjJ <■ jA^axJ J$-A J^-A JJ-«-iaJ -ia-JJJJ ‘ ^JJ^J W^'jJj 

-. • i y y ^^ t^\ml iaj 4 ^»lc < 3 ^ (^3 ujlx^lxx aJ j* j^ui J-Aa 

£_ull ^J _3 (__)jjLjJl djlxLxxj 4A_uxj -IX-IjS LgJ AjC^_ uill ^>1 ^ SMj ^1—jSMj 

jAU ? jJli .^AVIj j^-AVIj jai-Al u^- V SAA' uJ>“ *'jAlIj 

Lg-l^a. jjA AjjIxjAI (ji IgjlAA jJLuS t lAjja-x ^jVI j'jJ-> j* 

^_2 - -v ~i J ^yuxxdil Ajx^JI Aj^AliAl a jj-lll v '.' ■ * <a ' All] i ^2 o^x 

Ajj^Jlll ejjAl Ixl i jlg-il'j Jalll Jal^j ‘ ? jal' 

. r' - ■ A' ^2 ^yixjxll ^3_JX ^yl] 6 j_ja3I sIa Aixiiji (_)xi j^\ (J^^. ^>xall (j^ JJ^ 4 l 4 / 11 ^ 5 ^ 
Ac.j^xJi Lfx»Jj AjjIaAI £*jAn (.1 j-a. ^j-i JJ-XJ A-il£ i 4-JljjJ ja ill j^2 

rj_C- 4_iilix Ac J-UIJ clx-Al t>AJ j»_jaxi! oIa (jxi ^jxj t Ax_ji*x 

J j-*. O^J^' u' JJ^ ^ -P- O!^ >^' lj^ U LT- 5 ) '-AAai '^‘ y* 

^1<-.J . Aj^Allal! jxill Ac-Jjjj jx jjSI AjjAllall jxxAll AC jam \j\ iJjj^-la i l^ ml i 
J V L^ji t J-Xlll j-A AjjAliil! V&ja. ^2 ^xxAl ji jx <*cj]l 

• l^jl aSjA 

TV 



dj-fJ i' • AjV' • eJJ jx 4jI 4 aOlcJ A_j^L j Jaujjj 

— ' ^Isj j 4jl *s j mi 

(•■• Jtfj*^' Ji& UUtaA jxUlj Uiui J^Ul J BAJ J 

like. i .u«Vi' Li ( )~: Iji (-^ ^ AI^-'Kj,.».<l|j ; ...i-.ll 

jJ_La Jl-^ j-Aj 4_3j0ax <iLjJI ji ujUjbl! t i l ...-v ( UU^a.) (Jilll ^Jc- 

.AibluJl Ajj Lafl ^j l \ > 

-: ijii (* *) AjV' (j-j Sjjjj ^jj 

. (>»SJI A>jj O' ^ V ) 

i f* * *! ' d>a- 1" JlSj^lij ^jbU ^Li jxlll jjt (JJS JjS liiLuii 

^_a ^C-JM J ( _> a A.. M i l l Jjxa 6JjO_l iilj_SLjj 4 lilJj_illx (JJj jSjx (J^a Ux jjl jjOj3 

■^dj -*—*-} us^ - <-F*J^' dj^ IjjAtla |»^aj jxil! <jSJj 4 <Ujlj j Y jVA Jj.ia 

^ J '- 1 / ^j*YY ji 4x.luJl j ^S VIA* Ia jl-OLo Ae. jjuuj ^S i «' l \" A £ ^jc- dUi 

^x jVIj ^>xi]l <Sja jji ^ ijaLJaVI CjIc-^uJI oOa <JS <jli lillU 
Of u'j^' I 4 lilkJl ^lc. (jli lolj 4 S_^>ax]) jSjx dj^> IajIjx 

.(M ^ i 4 i ^jlS^Jii] jj^iiil ^Ils) iS^a. jjxaOiII j jxSIl jjl 

—: | jlj 1 ^ ..Au <i 4jVI ^ 2 j 

i • i#Vl 4 (_>iy ( jljjJ'd^' ) 

dj-=^ ®ic.J_U4JJ frLjaill ^2 (J^ajVl isja j»JjSil jljiil! (J-ai) 

jlix ^2 oj -ao' l j_S ja (Jj-a j—xillj ^ju x i V i l l ^x l^jS^a ^C-j Ia jl dus ^2 ^ALA-ulll 
‘U “* ^djlAAll jl-^ill <4^4.J t_>ajVl tj-4 (Jdll 4 -#^ ISku 1 f -4-dj 4 

kiaiSjj A. iS a a ic. J_UJ jjSL) (^.LjjjII (_ 5 _dal] 4_IjlaxJI 4jlc. cilllj jUajJIj 

«JjW-d' '^AiJ (HJ^' u' iij 6^J ‘ iit SjjlaxJI 

'M-?' UJ-^ 1 dj-Aa. ic. j-xll (jil-iijj L*x L ya jVl ^ ~)g > tilj—all l^jSb jliuJl iaLa 

YA 



Ljca ' 1 . 5^ 1 


liiljj i ^nAxill «IajI ^a LajJ 
. ,j^uuill J_p. S ^ J^J 


0j JL I ^ ^1 JJ UJ% J J# 0* iij *** V ^' : w ^ j ^ JlS 

.(.AVViijJS Qj\ Ji^su ) .(JailU J^ill jjlkL-j jl$OL L ^uuill jlLL-ai J^* 3 ' 
^ J-Jll VjiJjULj u' «#*« ^ O 13 ^ 

6 ub oj-L u 'wn t ] s ^ ^ ^ ^ ^ 

Jjjull 4_£1& jl La jll *U,JI (ilia ^ j'jj^ W* ^ ^ OW 3 ^ 

V 

jLjiH gJ^j jLfill Js#H ^ O' J 5 f 3 ') ^ 

. 0 Uil 5 j>- ^ V*» (.Jtf 3 ' ^ 


S_L.l£ SjjJ a» Jj-* ^jV' O'JJ J 0 ^ V ^ 31 s JJ^ 3 ' u> ' 

■ •« w^n j ^ujiij *ii£Ji —• J^ 3 ' *jjO' •■* 0 ®- 

I ^ J I Lj*a 1 J 4-1 jift l£l SJ * 531 O' 

, 1^0 ^juiC» A^lj 

^IjaIIj j_*iL* Jlv -51 Oup. s jJLil ® jj—“ i> 0 M ) ^ ^ 


■A 1 nlA< 


VuiU 


jLl >0 


Uib j ^5 ^1 J^U ^ ] ikVlj ( ^O'J o-UU **»> ^ ^ ^UV( 0 *=- ) 

J ..^ >.tt < SjlaIj 2 L 1 U o>^ ^ f 5 ' J>; O 3 ^ cs^ -^i 3 f 5 

Sa—c.j ^j^LL.j ^jj iLSji L*. u-V-ill <J*i ^ (^ 
.(nAV^)[ AjSj l« fLu O“ 0 ll C> ^C- (g^Jlj ) (^j^]j 
j ., J,.\l ijjj ^jkJ L»X v-i*Ajll 'ifrj AiAV' u' u-®*^ 3 ' <-5Ji O^J 

(jj) ^ o^ 3 ' o- ooa W^oj ui i v^ 3 ' e ^ 3 -^ 31 

^ i jij ^ It gSjJlj (>jl' ^ ^a ^jjll ‘ 

-• JM 


(r a) W'i' o—rf s j>- o- ( (&' ^ ^ ^ ^' j) 




jiL-* Jl^l j! JJU| 1*1 <Ij5 J« J <£** J* <!_£, 

^iS Uli * ^LJl 4*111 ^ ^jVl J, U. J,j*l\ d^ jAj ji^ji i^j 
^ o-^j‘ ^V t d.15jLUl J j JjJ! did! 

^ U* ^Ull jjji j_fcj^iUll <Ldl <dlja dill <J ja Ujl J 4 <jJ| ujbJ j* 
‘j J-£ L, M> ai u>^ iji^k !l dij diill ^ J dll£ 111 ^^li^Ull ^jjj 
dijj jdj f LUl Ia-a <LUu Jl ^jIjII l*lia J djAU lili* J^JI J| 
L^ ^ j_Lkl! jAlI^dj d?^d H^aityijjJl Jl jjjfi U a*j! dijW JJ]| 

.di.ALa.Vl dlllj dipljk 

t^i Cf- *■*)' vjc. ^Aull fUAljj] jt ^jL^VI UjAa.4 juau Jji Ludu:^jUJ| Jli 

^jj-c. J-AC. A*. .. .al l J Aaic- <111 Jaoi jll ^ du£: JlS 4Jc. <U| ^ . V. J 

Ull djia? cH i A Jl]l jJ jl U Lj)fi_uiJ <ik <M J^ Jtfa 4 UilA d]| 

3Uas 4 J J| di=d A^dl J*. s*jS Ifjls -:J,j <Jt <M J*^ J&jJ 

.(_avv i 4 jjjS jjJii dll 14 J o-Adlij) JLd < 1 ^ 

u ja_u, (J_ku4<^uiii ?> j Ujo« jn* ja ujikuxj aIjaIi ji: jtiii jjsnj 
. JL.J1I U JL^ jA !1 a J4 4l.lt Jl ^1*11 11 a JiL,. JJ&J jidlj 

Jilu JljJ V L$ji JljJI:JjS Jt#J A*j V Ja.Vj 1^3jl J(l*J jiL^tyoAtia JlS 
Xjj2 V Sa_* Jl c-ll—ill ^JLLx J Jins fJtlfcilc. Ajjj v Sa* Jl Agjal l l g .ll L,^ 
O-jlj jjj! ijJj. 4dt <JJ| JJAC . Jj <111 Ajft Jft I1 a (jjjjilJc. 

UJ^- Vj l*J jlja v jiL-x v <111 

Jis us* Vj JI£ ViljljJj !5L1 #j 3L« ^a 

.(_aW£ cjds ^I).^U1I ?J , Jl jiiL Vj Jlji V J(0AdlA >!!_, 
^^illjj.ju: <Jjs Alt jljill JiLL ^ <Jll j aa*h JjLj 
^U l J l^i UJM^I U^J l*“ii jjU ji J 4 (l^J jiL^J 

^ Ld.l L^illx ^ o di_uul LjJl ! jxli jllj l^uij J^a. <3 jja: 

r. 



Vm ' ' (jjjSlall 'd 4x. jjjij ol^-i) ^-*-2 j> 

^Ul JjLgJl ~ ^ iu ' l ^ > 1 . i yjL>.j i 4_i:ljlll ^k -A-ix jj^c. 

, •.J . V. ^1 4_Ul 6J22 <> lijL liljij* C-g^ e^J V c.L^aiil ^ ^J^ii 

-\r- j 5j) jjc. l.iA 


» j -y*\ \ j_£jx l-Ajli-4 ^J-S ‘“ ' I JaUI *■ a . ^-> ^11 I^A 

Jj_£ J JiS j** ^ f ^ 1 ^ l!uji >* ^ 

J _i_*.j 4 _ij^ia jLk-ajiJ ujl—mbs .}_xjj. CP - ‘J^ 3 ^ 

^J| _jpg J\) l*J JjJ Jx£ J (^ 0 * ) 4 J=^' D^' 

Jj^_aj (jVt g)«x All j--aC- (jl L^aJJ t( l_pa jSM Cjl_^j—u (J— 4 4i_ui (jj-iLa X 0 

j_£jx JSjjJ uaj-ic. u^' cr^ clJla£<I ^ ^ LT^‘ jj^(° * * *) 


. ...-'U J j&*y\ jl ^L-SU S^ilU cAuil ^x <_U-U1 (l$J j&x*) ^ u! 

(ajfi -ox) ^LaJI 1—(J*^ L>*J 4 -^ a “ l l^' 

JLL^JI U jl^x JJ_L ^5-ic. JA> liAj Ujli- gi Sja-JI >J* <J>* 
g,,^ All sJj-c. (>c. ^J^JI JJ-* 5 ' _>HS 
U. all I 2_uiaji A.i, joi jj-Ax (TO<) j' LhW J t " 1 

JjUu (^jaJl iiL ^j/j^ ( x 0 •) (l^ J-) i>J (ji^*) 

.|_AVVitjal£ L>?')‘ 4 H Jai l I 2_ijALla]l 

^jL^JI f lj^v> i£ja> J) Ji*53 ^1 ^ j'j^ 1 ^ ^ 

. 'r JU^L lx jli lilt 1ja.jx V) (>^ ^ l^lL-aj l^sl^xj gj 

^jjSlI L—1U «( fAu V U jUJVI ^jft) -: Oi^ll Aj jxU lx i >^» ^liill 

^_j ^ fl-U I V j' AJLIjII gjxi j ) t ^> i l l ^lji-=kl £-* eJliluiVlj eJliVI ^ 

.ggaill 



5JLu^j OSlill S^uJaJl JaUi jVI oM £-51jll ^-Sj 

Jj-Sj o"^ 1 Cj*bL» ^Jjij jaII ^ JaUJjl JA J Cjaal^l 

VI ^i\ ^UJI l^J Jis US IajIx» ^ ^ ^jVi c^b Uj su,..,n e ^ ^ 
o-« cU^J jj t LsjlJ d .. uu jj La j£l (jl t j_uuj s aoVab J 

t-UlAj fJ*il IaLIja jLajVi A-Lc OJjJI <J**2j aJ UjIjj jjLubU iLuoj 

>aj t a_sjxaJI ^SIjjj 4)? *aJLj <*lc. ^yLxkUl <ua jaLUll 

JV A^ ^k^AJi a,jJili cl^; Uj—liJ L^I JA A Ji^kilij jjnini jjii 
aUI JjL jU>,VIj lU-J ^ O^VI l«ll J*-J AiJ*A JS £*y <111 

^ A-jjiij ^_i A_&a, Vj AJUj'yi (^Ijill) JC. ■Ui.t.llj Jljll ^ ..„■ 
cjjL^, ajj li**, J\£ |js*j, A_ui ^bLVJ a^ ^jlujyi AiLu u JV-^VI 
VLa^I a^I^I A-ujjVl a£LaJI (j^Aj Jaj2jl J^ill ^1 jU| I tSLlc 

ji A_uja A-LjAa jl xL (_Uj A^aU. Ll-jSIjoj j 4 ^ CjSjll ^ 

^ ^ A^JajAll 5_jSIU| A_ulj jjill (JA^VIU Ai Ul ... yt 1 a_u}LJ 

AJMi: ^ A_jSIill ol inliil l ^I^Lu.1 ^ (aJJI ^jju) v L^Jl 11 a ^ jjSj\\ 

-’. ^Aj (JjaLaaSI SL* 1a* Aa$_4 A_uu.} 3 ujlc-^JajA 

• <J _>NJI fjj£i)l - ^ 


. A_uj*Jl j^lVl LAjIaj—Y 
. eV-k^]l i-nSlj-1—Y* 
. AiiiJl el*jl AiA*j — i 


ry 



—s diljUJI A^aI — t 


t j joult ^jjLj]I ^_a j-a .1 jjjJ t_jV LivLkt i. L ii H (^xliLxVl tj-jLl 

jjl jl 4_uj.l3l ^j.< j'a'L' l jl j^)ill 4 all jj\.v, »i'l c-ljl ^3 4jxixJI ^jjjl^iilL (j j» ini 

4 La' I ol_aj) jjj’*"'J 4 L^' 4 e^/Ltall d ’, j21 ya >—il >n-> j t(_ff^)a>. g . ' l ^^jxill ^j^iill i) 

(Jj-j ^»J 4_j^jlil]| 4 ja^LuiY 1 ^J-l*-il djlc.jjdajx ^Au t^ c ' U ^ -4 i_£^ 

Lx ,j_x_)ll JLL 1 -"fl -» LgjjxAL jaILxLuj Jj I 2 A lixjj ^jxxLxxil 4 jaAVI <iJL 

J—I® La » 'q t~- -y jj ^tJjL Igjx JfUj 4_ulj Ig-iLlc. j 4 xjIj Ia.1C-I_j 2 dlxL 

jjj-a*JI ^ 4 j*jjjx 1I c-Lalc. l$J ^^111! (jj^lall (jLflt dllj £xj 4jux 4jLo*jjlj '—flJl 
Ajjlix Ll£ A al'id ^ dijlSa 4£^. (jx ^jjxLxxll dllill (.[ ./Ac . jt 4 ^_a. Jx ^ Km ^ll 

^_jl| A \ <1 xl l ^ 4^.ij^aL^ll dj j_a_ill ^LJ . ^L, Ajjjx ' ■ ^ ' 4 *11 11 L_i 2 ^ 3 tx 2 4xi*i Laj 

• ^ylLJI <jjii 3 l Lph*- djja. 

^Jl di lij 4_ixl*JI 4-2^)31x11 ^ . ic- 4_iA>Ljjyi j»_ji*-ll ^LjJ)X j^J 

4-LLJ! ^_2 Ji 4xxiLxYl (»J-Lil jA J^ (Jlic-I Jj I j~di> dllL ^g .xl jl i i jjAjt U jilt 

(^jJa ■■'_jll jj .«-»»'! ^lL«Jl ^2 4jj4aJl 4xxl*Jl djla.jjl»ll ( - > L» x ^jii 

"'" djIjLaLVl diiALL 22t ^jjxLux LlaS ^»l LL£ l$-i2 jjjIia.Lll ^jlfi! Ljxu 

(jxa-ijj ^ tux 1 j_Ljx j-^. A 2 jt ^_x!)Lujyi ^lL_*Jl ^^2 4xxMxaVl ^ '. "' 11 -t i 

5 j_Sjjx! 1 ^L,i^]| jj . ll ^3 42vLtl! LjL 4 _u^) 3 tll djLlaj))~>*kxll jx 4Xil^Jl t— jLx£JI 

4 djLxl jaII _j aiA 0 jLi dj^j^Ja ^ 2 j jxllxi! ^lx_il ^3 tj »i 1 ix' l djl i i^ x l l ^3 

1 ml O - ' 4 dllilj 4 xxj 21£V1 djLj£xll (jUaj ^ jLL <aj 2 

4_ix^LxuV1 A__i1ia 1I 4juijLaxll ^j^k\ jC.')] dlllll ^Ic- lxj>u Vj j»l-lLjxul 4 jij^l jAc. 

L^jV Lxjxc- ^j- 4 ^_“‘VI dllill Ldajc. L^jli dili ^x i ^L. ^—ail jjx jj£V 

jj-j-£ixl\ j ^-2 j»!iLuiy! cl_aic. I^IjLj (^lll djL-jdajxll jjx 4 j!!Aj ia 22 Jjluj 

. duAaJl ^Lalc- ' Q ■» '"'j (^all 4jjAaJl (j^jJalL l^lijllx j. ^ l-» t ujll 


rr 












dU* jLS aJl> dj^ J Id ajV jU^dl lit, j^UJl 4kdi 
uUjW u 1 ^ ^ i^-V 1 -^-“jVI Jd^ 1 ^a 4-dlill uUjddl d Ici^j <d 
jjdLi ^.jJIj Ljl:uLddl (jjj* fbdl dlilli i^L^Jl dUJlj ? UJ| dliJl 
X3J t ji 4-JjIij 4_;i <> ^JUj AxjUdl ? |jdtflj 4dliil jAljliU Sjj^dl 

^ ^ ^ f jUl dj> jUd 

jlda ^IjjII dllill lx! ^ua^ll ^ jdb |j f ldl diiil j\S 4 dij 

. Udl^ l^lc. djlddl ^LuUdl Jlj CdjkillJ ixkidi jL-jVl Lmx 

^ .LxUJI U2La y. dU J 6 VI ,d*J ^ 

l^Lk V-Ldl Oljl^dl iLdV ^.j-dll ,UbJ ddiJl *L*k j_u Lad jldVI 
LLjIaj Xj-IaJ -; ^ OLt^^dl ,1 a j Udj) dj-kL V xa LiUjj 
Lx J 4LSil AjjI j X»^ £ S^Udl CuStd-J LiU-Udlj AxjdaJl 

kukL, A^^X Jit (jk-ijil j^-adl ^ Sidx .laLxxi Ik Lixjj dliA Jlj 

. <xj£dl Adx ^2 5idl j-v; 

? <»UJ1 SIH Ij 4fe^j IjU — T 

^dib USj aJj« ^sl-vi J-d s^jdi s J_,jdi Ad; VJ dJ Jl 
OUji J£ ^ d^kil kuij teJjildl Jdl ;U j <vd^dlj fcjlill ^^Ij jdill j 
d-ollj t _ ) x^JUl d^ Lix^dl d^d xa ^jdl u>>»ll d' Lxjj ‘ <UI 
^jlj-tVl d^ IxUj J^idx ^xSLu.J dia ^Ic. id dla t Ujac.J jlkxVIj C Lj^'j 
A_ k«ji Ar-^x^di jxb ^ ^yi 4x d4 ^>yi j^L^di d SAxkudi 

l_k Ai!>U Ja. (jild dJl did A Ilk d^didl LjLxI jdl dJ. Adljil! j^liUl d 
^I^aVI ^Jc d^VI Jax ^j£J| dijill d> L-*jj ^dxJ Ux dadd ^ Jldx ja 

d U ^ jAlkxj Cj|jlxdL d^Lxl Ai^xx dtS yjajJL 

u Ja —jVI Jd-ill ^_9 2^1J dLki ^ ^Idl diiil jlddl 

^ V ^ x>‘ <i-ll ^Liji Jd tfr Lxd| ^ sui AiJj ^ 



(Jl^-la J ) il l viLli ^ Ic- a-llL-ui v"lll-i AiS villi £x j jjjjx ^ v_)Lm^ jli a-lllx 

. ^jJajui^ll j j|>.«-»» II 


jlA-ljl jjZc. t j J ixLiJ!j jjmC. £jl^ll j^all j_jJJ jxljil j jlll ,jx aAxll «-**' ^ 

4_j£Ia jLj^aji jjjxJLtxxl! viLiall tlxic. ^IS aai t ^aVl jjaxll ^i villall ~lr- 

CjJl j l_x ^g_jll ( A j'sU'l ^LjjVI ) (Jjla_^. al.iC.ljv sijA=k vHjlj^^laj jjjlajj ve.li.la. 
OLV jkx-VI } J-lo 4_£lili S j-H-VI ^IjJ-^l l £ IX lajfc LixjJ 4 

v—LilfUl j_x 4 xA. >>i villLc. jxv^x lj_ill J_j { £l_il ... 4 I wixvm'I dllc-L-vull j Jjl j_xllj 

A_ul__uvaJl J l-»'l J v 4 ,uj£Jlj 4 j£lall »J '•» U . \1 <-. j.i-.j,» £_iAi. 4 j 4 _ja1x1I 

tVj-$i jflJ Ajl V] Ajxixll jxiajx ^ jji ^jxa. ^i Ix-lij I jkla.j A-uialj^jl 

Jjl-lilil j A—iialixil 4 _u3 iJ1iL_ijjI j. 1j dlVLJL® I j '''^ » fl* v £_ixl j (jl—Iaj jj4, l ^ 

• AxlaJl j-iAlx^kll l1iIj^->t>\x 1C.I ^_lx jxljj v l~»'n'* 4 _lx1xJI ejjvuYI jx.>» 


^j.i ji Ull j 4 1 ■ aII jSLxxxil t_A ^uxj ^_ill J j_LJl l*i’i K ^Lc 4_a.jj j£Jj 

liit Ux Juixllj ^a.^xl! jx jli villi] AxJ^lx J4C- Ljtxa.lj vlx tcjj e-ilsA .Ixj 4 
j—Jill ^xul^)X villall ^kic. vijliulaj jx A^.jl Aj^lj J l-» '' jl j j l-«‘ii j| JjLajjx 

. Ii& lixjJ (ajj^aluxjj ^xliLxVI ^tJjljJl (jx 4iLuJl aAxll JliLi. ^ IjIjj J v aj'i-.i l 
viljl_£ liLul 4 ^ ^-."i ■ .1^11 4_Aiill l-«'l (jl i 4__x^li]l (J J ■ xo'l ^3 j; j'--~ il 

(jl_£ I a\u i 4 j xl » . ' l l " i >■ n ^'I oAA Jl* ^ylc. v l^J ^ jjuill e-lxic. Jj;l-*"' «.Uji 4 l-« w.. i 

x'l a i ^ 'f~. i ^ ■ >»1 j^ll villill (jx a .Via x li^la j) J a ’.' villall $.lxlc> 

ljjl_£ (J_j vel—iul JjaSlill «.Lxi»JI frljl j) jj j »J V £- j_ulll pixie- (jlS v ^jaaII 

i mijl viLlall tLxlsJ jLS Lxx i^ju\ _ill y-ll tujlxx ^jic. i Jilij .>4^ aj-laj jx jjjSixj 

Jj_LaJl tlilLS vij-^kl 4_^i. j_x . I jixlx j£j vj^J^' *•' J (J4J (JjSjjII jl J 


uj! J (jUaj 4-aJL^ jaC- ji 1 ar ^j 

. A_loL«JI (j* tll^k dul£ l^jl Si ^ a J ^3 



J JjSj £ <j_C. 4_uljlll 4-a.liuJl e j_A Xjuj 

tj! UijVi t_i_al^JI (jj^l (> ole. y> J* diill ^C. dlliuki 

.4i!>L*Jl uj <j£kll (jiuuVl tjc. 4 ,^.4. L Sj£j ^ L. ~. 

“i 

jjlj- ^L£l^l t5 J| t jLi^VI 0-* joJ& ^ J^ai ^Z 

4 -H^) Sj-jIaI! ^Jl <-i*mZ 4jlul.la.j jjli (j^aklllj 4jaU;j| 

Jj ‘ <-i JjU!j jJlal* ^ L^|^| ^ 

jl-iiaj ( Aaa^AJl ejjl^Jl ) ^uuiJl jl:u JC- Jjaj | jl^a ^jloui 

^ ■'• IS**** U^J^iaJI ijj^A ^ J£ (jJali; 4_utfi £ A j Jj^jj A j d)U.jJ O 
ijJlj jki]! JilL Ubic. t S.ic.1^11 Ua|^| j|, 

J) <!jUll SAixib Uij*la 5_ulilj! UU IglU ^i Jl 

j^allj 4>ajV!j Jja-J ^-iuL-a Ijjj .t$J^ Jl 4jj^^£1! SjjUl ^JU t * 

jl 4_4 j_u£]| l—si C)A_i_i jj-uaLJl <_$.}_*.I J^allJ (±^1J ,jj-, U ± ^ \r. 

4 SjJUi Jc ^ jU^ZZ v u^lAj . 4 ^...^1 

4^ 4 Jlftl jjc: Sjbc-4 «jAlkll o^A j (jAlLJl j^.'l'li La 1 ,>,^ , 

(J-^- 'Oj j .0 jli^i j_bi]l JJ_4« 4_SjaJ oUj! 

j'^ ^ 4 *k\\A _s>LJ 4 _£j^ j*k3 U£ ^Lua U,1 Aui^l 5 jSIJI 

^ J^-44. oLabl ^ L^Jl&U 4 L p » j . >.-tH j g jVI (ViJa^s jJb 4 M..,-; ^1 

aiA J_S ^ 4 _jj_J!j Luji SSjjiJl 0 1a e jlxa 

C5—» "' l u—« J-S ^j-a 4 _j_Sja 1I JJjlbJl t _ s Jj Jjju ■-< » ar;t l 

• (HV1 4^1 JUS)^! 



6 ^' j 5 ^^ _0 


(j^i »j La j_jj-oj La£ aluujlj Ajj^)£ (^A»jVI U^ ^J'''? - " ^ji*-all (j-a 

(jLiVI 4_^il _la-aJl i_i!MLLU (jAajVl Ajj^ __)Aljia ^a‘| j)-aj4 (jJ-aASVI 

v_j_^ij AjjLaxu Lal^aJ jjl .W i°l | JjjL\ l Jaj)-»% i_ajLL.b £3lj-aJl •_aM'iA.1 

Ixt a aAJ| Jjauj tillj i_iu^aj A3j4 j_5^Ll a!}L (_ylc- j^-ujjj Ajjajj a 5L (jC. 

wjUIaSI oAA J (Jim La-iic. (j-ajVI ajj^S (jc- <_Ljjji3l <nKj — ^Lmj aJc. a!]| 

Jj> Vj £jaj V klfL-uj J&- ijA : Jlia ^lk» jji tjA jJlkJl aAAj cjjij 

' c •( Lisdla (j^SjL fjSj LujC. (j^SjL ‘(»J^ CP 

(^-3 jLgjll ^^-3 (_£j_aj AjSLuill A_J^laj ^juo Lll~: Jli 4 (_yiLc. (jjl jjC. (Jiij 

(j-^a ^llaj (jia. <_pajVl LiaJj Igiis <^3 Jjii! <^3 Ljja. bujC. Ijli 4 l$£ls ^ frLaiJl 

. ^aill blliSj 4 lg-3 Jill A 

"b-7‘ ***' (_J-*ajVI Aj jjc. ^ ** '.j W \l Iji^j ^1 >mj A jlc- Alii Alii aIsI 

1 ^ '1^ i., £_aa3 4 . jLll A ^ L ■„/' (J-s>jVI LuLS ^is 4 (JjjIj i_£* l .JbiV] V AJaII ^3 Ajlc. 

L — .1 ...j A jlr, A_Ul ^ 1-x — A_lil (Jj_lujj 4 4“) )j£- jl 4~~i»i3 J » A^.1 j jya j ^3 
• A_i.lJ (jl t^- 3 li-A ‘ 4 ")»U-1 jjjljiL ^j3j LjjjC. (jjJjiLi 

LSlAj^ax (Jjj_j Vj £^)fA V l^i_4joJ ^5-ic- — —4allj t^i'l A_ilc — (JjiLj La£ 

•( UJEV ^ ,. 1 ^ ^ JSj) JIxj Ajjil 


t -'il <J LajIxjI A_i jjt^a j K J~a.-A (_yuLail Lj^jl—^>aj L_l^)*Jl ^l3 Lilj 

■jl j-xllfrl J"> 4^» ^ (jiS/l Jj3 L-lkall ^=L jl (_>«LiS ^yic. Siaj*-a AJj33 ^jLLoia. 

A_ji.j3 L^-LajC- (. tl~i-4J 4ii.lj Jjia Jai. ^^lc. (j ji^il l (jilxJj jla-aJl (J^.Ljj ^yic-J 

liLJil [y ^ ^ ^ 4 t j-uiak. 4(j_jllall]l (jijlA (jjU J«al! ^“LS 4 Ja43 Sialj 

^3 frljxu ji.! ^ySj tjl£-a {ja eiLk-o]l Clu3lj<a 4_a^LL^.1 A^j (jl jAjil (j-a3 

rv 





. (JlkJl (-CtSil t> 0 jU Ui^VI liAJ JiiltJ jajll j! Vjj i]1 ji Jljjll j! 

J] <iixba jjx (jiajaJlj J^lall .LjJaa. ^i 

•* 

^ ty^ - j'-^ 4 ' 4 (J^Vl i-AHiaL ^LLaS! <—iVaa.1 Jaljjjlj (_>AajVI ~ U.„ 

<-l!La ^AA_aj j_ai ^yjj jjLLa (j-a SV_A«a]l d>_jal ja t j_-a d)Aaj Lajt (j^ajV' 

i_Jjj_C. A_*j Ajjjj (jl^aj ji jMgJl i—ljjC. (j' ^Ha] J • i-Jjji] AauuILi 

a!>UI Acldi J a^=J j jlaVl ^-i^u dlis Jaii^a ^^1 

A-J^a^aj L^ aL ^ JM$1I Ajjj A_!j$^, ^1 (jAjj A3 (_^a*j (jc Ifrdaaj (jAajVI 
-^J-^ JA v_iiuJlj dJlii aL ^ Aijj aJUU ^ jL: aL Ajjjj 

• C" 51 -^ ^ J-^’J U"^> VJJ-^ ^ iU3 Jhj jJIj JjJall 

• ( ^ ^AAt Al^aj ^ a;* ill j 

(*i jjLuj A-ijjil 0 3 a jt J$ 3 t J!%]| aL JaI IJ IaI LaJ elgiiJI <—alii.lj 

-; lAj^i Jljai Sac. (illi Ajjjj aL J£ ^"iAj 

(j-c. ja-LJI Lh' <*aj^c. Ajjj ^-»jL Vj aL J£] jjj*j : JjVI Jj&ll 

4-i*jl—>11] 1 ——aII o'— ^ Jt (jLa—uolj ^JLuj A <a-> (j_j «. ... tail 4 ^jKr. 

.(mv jiii) 

^aaLa j^a j4 f, J^ll jIaLII ^ r Jl J^JI aL JaI j 131: ^111) Jjjll 
*0 ^ ^ 5 *aLiil] Jj3 ^AJ ALliaJljt ^ic. ^lill jjjl siJJ Lajj AjSJIaIIj 

^Lkall l «'I Vi V 4_jjja (ji^ 1 on as'-^a]I caIIS j' Jjill 

o A j» j ' 03 n.i Ail— i^a]! uLuLS ^jlj iLaAAa.! JlA^ll Ajjj j lg Ul ^^lc. - j. -I I 

/(^ ^VAt^jjillJ A. u^ l . t i l l Jji jAj aL (JaI 
,xJ^Vl ? LaVI AJt ^LI 3 IaI VI ^a j±±. a-jJj a_L JjaI ^jL V :^u| J\ Jjjl| 

aIJLS A. i?> ijlA lj' l (jV l^-A j t ^ij (ji (_jjj|_i]| ^Ata ^ i ' ‘ A jlr. l/i^ j 

.p 1 AO t^jJa Jill) A_iS]La]| Aic Ajljj (^A j Aa.1^11 



'' V* • jjLa jx^all ^C. J^lgjl Ijl AjSlLail ji.1 Ajljj ^2 J 

(J-S ( _ s —k- j»jj_£i]l i l>jA 1 $- a Aj CV Vji ^JIJaaII (jlijj V J j*-r\all AiLuja killj ^^cljj 

■ p !A0 t ^yjajillj 4 j.jijl"uu.a Ae.1 i ji jylAC. SAlg-iu 4jjjj Jiij jl 4_J| JjLLa 
A_jjL*-a A -uaj J_daill ^1 jlj A—,»<aj jaj j£ ^**'j ^ ; JjVI Jjiill '_'' *»■ ■ J' JaIuiI j 

CLul js t j»Lillj Ulj jl iJomj ^Ic. 1 J^Liilj i l^lala. ^LUI diaAia: Jlii j»Lillj 

^a—J ^LiC- 4 _i]l A <fi ji.i (i _ s a Aij.Lall dbaA 3 A » ^-> ll aJJ JilgJl 

1 * A-yi j vJjji: JlJis t a_ jla ^J| a_LJ oL-iJ j:di_laa ?J^lgil ^L! j ^^2*: Jlia J^lgil j£a 
^L at du kkM a—L ii ol_Lilj j-£J : Jlia A_jjUt-4 ^L^aj I j*L-aj jaAill el jj fjd * L*M^ 
? A—cLu-aj A_jjL*-« A-JjjJ ^ frft'i V*l diiia eljJ ji jjj}lj]l J-a£j (jia. j» j - - ’ Jl jj 
^5 jl—^- aII V] A_C.LiaJl oljj ^ , -i *uj A_iic- A_Ul Alii Jju j Lj jj I 'A> ^ ; Jlia 

. AjaLo jjlj 

(•AJA-C- *-}jJi «JA^- Vj -ilj j£ JaI Ajjj jA Aalc. Jj*>ill (ji aJj duAaJl lAA jl 
la <*> -I A_ji AaL lAA ji ^xLuj AjIc. aUI Alii Jjjjj LjJ Ia$A J..1 <r. jj| Jjl] 

aJj J_aI Lgj f jl_J Vj jx-gi aUI Ja'| Aj jj ji ^Lmj AJc. aUI Aill Jjc. 
jl>^>^) f^-“J A—lie. A—111 ^s-1^1 A_l)l J Jji J-naj ll^k j. ji.i 

A_jjjll dl_jj jya Jl A^jL dliAaJl lAA ^ L_)lLiJl ji (- Ajjjjl Ijjkil J 

■ J* UJ J ^ 

L*j lj]Al_xul A_S3 ^»j_^all jl aIJI ^lAix ^»j] aL ^ Jil^ll ijjj li] AjL j ^ljlall Lai j 

• 

aji ijui aHi (jic. ^is (. a a . ^jU j^_ji]i j j^as j (jJl*j aIii jjS —y 

A_il A ic - (j l i ^i j A_1 jlAiil (j<au Aj jjJJ J^Ljil Ajjj (jl^ jla^i a j jt^a ^JLujj 

. j(jaLujaJl ^xaa (^ylc- A-ajj^a u_ia_j3 jjjj 




IjjJalj Vj jMg-ll IjJJ (jJa. V ) fl«>J *-$£■ <Ul ^yL-a Jjai j]| JjS — Y 

U ^ JiP~ f (j^iuuJl oij. 1 aa. 1 L JaI oij lilj ( «jjj 

. jl.lL]! jjLuJ Aa jLa A^ljJl ilill A_ljj 

J-aVI >». 1 >JJ J-i2 j»J-i oij IjLi i A_jjj]l (jILaj JjIxa jLjaAj (ji Jil ILaj 

“LjjjJ jj-kLall J_Al ^J^JI ^jL lillj «-VjA Ajjjj jj^aJuaAll £_iAiJ «,j. aIK 

. i_J^Lall JaI 

£^=- ^ jxkj Ja*j jlLaV' JaI jji : LiJ IjJlij 

—-La]! '—A*a jj 2 kJ La -l*jl ^ja (jj.lL OH (JA AjjjllJ ^-JC-Jja]I 

4 —'I iJ^W^ Lh' Jj 5 I j'a*t j i_uj£ l*ij,wi ^_iaaa1I I La JaI J-»« i ^Jj 

. ALa 

—“ t5^ O^S^^ J^-* - <j' Al^iVI AA^aJl (JLuJajal IjjjjjLuJ! ir jio'l JjSjj 

^j-lc. J^\_ill £_aljA <—i!iLL^I o jjjjJaJL lillL ^Jjjtl^ja Aiil AjjLij IjajAj j LAjjaxj] 

1 A\ «hV k—1-SljSJl JJau j»l—IsJ ^ y -t ^iia lj il—VLajuij LjC-j lajijj AJ><~»jVI OjSJl 

* jJi-Jl diLUnJ! cLual _ja tijliSj jaIII j ^ ..**1 1 

'—S^-la.1 jjj_aj liLiLSj .^jt ^i' lS aIaVI dljJj oj.1Aa!Ij ijjiiAaJl till jL*a]l£tl$JI j jj 
uluLjJl (jlitA^a $ jjL^aII jl o. i ~w > o-^i Vj cl.£jlc. (jl_ijV! ^3j Iaa jAall ^JLLa 
tjj a A.aa ' I VJJ-C- ^!A_i]| ,jiuu JJ j!%JI j)l tLa. ^aLaaIIjiUaIc-j U*5lj 

jJ jQ — .ill J jl JM$JI ajJj j' I^a tAjLIll a1j1]| VI 'g *>»«.' ^ oji V j 

,^-xalj ^_<al J^aljl ^JLLa ^j^LL^La t^jl a » .. i L)J^ jl-IaSVI (__K1 »i ejAUa UJ^ 

•( ^ ^ ^ ^(jjijLuJlJl^ja Jl^ V o^)AlJajt^ALuA 

(jLajij ClilLiill e J-AJJA jliaJl SjjJ ^aXuiVI A-iill M>< (_>*ii^A jljS ^ *.Li.j 

( _ s — lc. ^ILLaJI > — aV i> .l jjjLi aJLuia a^JjI j* i tu l Olj— _a ^ £ * V ^ju^a ^ Y*—A j^a 

(*' ijx- S-^j gyi I ^“JJ lil Ail AjIaj 

• jl-^VIj ^Jjuallj jaVL i-lOa-ikll ^jaaJ ^LLaII l a NlA. y Jjjt 

i . 



i • l^lr. axj^aJI a£x Alii' ,* a -^ a ' ^-jLjJI jljill ^ t-^-j 

j^.aV ' (j-A <* >Sf t <* e.L^al*JI jj_A -1_^V *■— '** I V £JIJ»a 1' <3i^Ji^.li ^4C- Laij — 

^ \r_ jliila La^i ikilij ^ylc. Jlxilj ^ jJill S^aLaaJI 

jjl_l 1 jxiUaJ ^-*-? , ^ J > A J • ilil jin~»" dllSji 1 $ \ a lilil (_ 5 -l£- ( 3 ^ 3 *-^ 

^a3L3V' A_lii! ,_yi_La-A jjJ lilli (■ ^jlc. jiAjail^il J>*VI 3* (ji'-ia-ai' 

Jl jIj 3 Ij jUjc-Vi j^VI J) Sj&aII J) V <i\ 

^jl lilJj 3 V a-iaX^V' JjiJ' ^ ^LjaUl jif-UlsVi jjJ J^' ‘‘j'-ul A-uJaii 
j_& tl_^JxlS £_xa.j tAxV' JJ (JifLi ^Ul U^J ^“'-•-i' Aaa^LujV' A -kL^i x l lj 

t Alii A_1 uj_ji Alii i—jll^J Ja*JI (_yic- ^-i'-i-i' 











. JGlj! JjJa hk&k $ 

.LjjsJJj Ljljll j^UI $ 

j #^ 1 db“-> </* 

•&ljlll djVl 4 jJj (jUtu L® p lj| &lk $ 

oLj^llj j|-^l l JjIjI 4^±^bjll iLjklI $ 

„L jaaI I j^JtiVl £sbl^ $ 

„ L aJuBi Css j^^L-imi l gjblllJ ■ _■! ■ M'vtl 4i=Jj=U i&fa!&As& $ 
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>■-»'!j Al^Jlj A4UUJI t_1 jC. »g 'a t^VI l _pa*j ■Jllialic.l t ^Jxa ^A La£ 

!_) J ->■ J_aAjI 0JJ.1_J JAawoJlj JAill iS jat, ( jc- fJjjLlI I.1A ~><a»>J l"lLTk (_£^)aA]I jAaII 

Luji LajJ j■ “ r - AaAj Ajiualu\I 4_La 11 jjC- (j^aijj A-i^aaSI A_LuJI J.laj A3jt |(j-ajVI 

^_S >_>^_xJlj t*i vWIt ^tJjLjll ij _ It AlS ^il*Jl J-aj Jia. l^ajjUij (J (Jaxj CjAaii 

'' jit ^^aaII j^_Ja11j jj jsljjj IjjlSt ^ijjllll AjI-Aj Jl ^AjjC- Jla ^g.fiAt A-tlAtaJl 


lj_laaV-}3j ''J 7 - A 'l (jiatll_ i ' g \a A_u^a]|) \g»al^A j »\ a, tail ^^jaJ AA^aaj 

L-ajJ Y V i^C. i_ij ei-aj Ja J/l (J j_a ejli-a ^-3 A— jaa ill AjjjJ JaSj _>aaSl J 

^_s ^' .'i'ict. a jjalj I jl (J . | aajja £ V j 'jlc-Luo V j L«_jj Y V ^al^llj 

(jl VI . A_uiij ^_a_jjl (_j-IJ Si-all oAJk .1 ».j A jSltll A_jaJ| ^3 Ajlj cIa-aSI 

(jljjJ jjl V) t A—utij j»-ajll t _ s —SI jlx. j_aa]I (ji £_a 3 tiiilj <ja JJal ^jaaII j$-»lll 
jaaH_ 3 t V_ilS _J.I_jj ja<, tu'L j <a <l l J Jsl Jj«-a t j^iail J (Jaa aS II (Jja. <_pajV I 
<-■■ .A—uIj Y, ^ j A aia i t j AC.Lui ) Y j La y Y ^ 3ju Jl jjSVI AjuJa j Jl J yu 
A ' ...ll JjxjuiJ A_j^aa1I A 1 tall (3-^lj • JljJ-iVI J g ta l l (j--a ^ .. a -i jL] .lab L_l^)*ll 
£_A (JV_ill jrLul ,^-3 ^Jt3jC- 1ja Jj-ili -l-AJd y^~ i^j 0* Laj A j >u<t j'i' l 

duLSI frlJ_xu (_5JA.VI tjc- A_Lui JS AjohijaII jI^auVI (jjl y jl 40^>ll AjC-lj-a 

^al jJt, |jjk (jLS ^_i-aVI (j-lc- jl ({. ^ > ul' l)Ulj LiA l j--aj lA JJC- ^1 ^LaJl ^ul ^a 
. Jj^Lill ji JAaLill y& > * > i " t j -* * 1 * L)lj • (^t^aJl) ,L JI L? t— iUauV I 

^_il | jJajJali t^ljjVI J AjaaujaII jjIjajjVI ^-« ^A^JC-l^a jLLLalj i_j^aJI i^_i^)C. 33 j 

.' I I .« IjaLjai tJjfljll JC. (Jj^jtlll tl^^aL Ij-alSi . UaVj I^aj Jj Jj-ixj 

ii A_iLk-aVI ei* tjli UJ-i C}* U^J • g,..-a-Lll J**-« J oljjLe t _ , m% JHuj JS 

(j^a ViJ ^-a_ujlj-a ^_2 La^Sj (jj Wj jji jj tA hiS IxaJI i_iaUll jj-a AjLja] Jl L $3iy 






^ LjJSj BjUI JJ dU«i JU. ^ 

•(’ ’'"‘-JJJJ) <, OJ^h V J-j' U& ^ill ^.;i' H 

j_*bhi ^ .^i ^ „.^ij 

iL-JI jLuc. 1 ^ ^bUc «bi ^ ^ 0 LS <J S_.^jl 


^ * “* U- 4 *—<> j.f-ill S 


jxj frll&ll ^a Sjx £*, (jlS Cjoa. 


(*-^> a ^ L g-’k ^" al UJ^Ji Jil ablaut >x , 


I^LSj 


jLdj s4—i I^LS «dJj£j.»iLJj j^l , v Lajjj ^j| 

fc-ll jbkl IjSja 0j>:! V UliL. Ij5S-J J 0jAj i, 


I^Lii o^Jl Jl lj*HJ <0*21 <i-Jl jc I^aLJj ^Sll aU! ^ Ij^VIj 
^ t> 2^JI JjliL ljjl£_, 1^ S2513 jaUi L> ^ 0j i. ?j 

Vjj^JI uj^iL-ij j*-5 JJ j^-5 *x^j| Cjjjljij 

J^VI (^k dJj ^ Ijjxl^lj AJix ja. |J£j ^i]| j^JJl 

JA* 1 I f Ul ^ jjii <~ji I y . f jaJl 

,»U^VI SJbtj JL*j 4JJ 4JUI Alilcb uUUJ! J SjUJ JjUil i 


• ( ^ ^ A * tj^^ujLuJlJ 

O-JI ^ L^Ua. u^J (J^l ex ^)^l <> JJ a i 

JjJ^ Jc 4ji l JJ; »J >1 Ji* JJ ^| ^ >Ja J ^^ |jas 

U DA* , > i ^): J^J <&vu. JIS ^IJLj <jj*LAj L. Jg 

<_UI ^ U ljJ ^ ‘°^ JI J ^!I f jaJl j^iVI J .(Ain ^ 

^ ^ A - Ul u^ u liAj *0]l cki lx 

^ U* ^xij aOA ^Ijk Jkji -^J Ajle. <111 ^|. ■ _t l 



:A.jail Sjjjuj AjIj£ iLc.j Jli '■"ij~>. 

CjI^woJI c3^ > ?S=^ A_Ij| ua LlS 1 ja ^sS LLI A_lll JaS- j j^Lil s^c- (jl | 

I jjyl—lj ^ gauLli j j; 9 I^Li ^L&ll jjill ^Ll3 if ,j=2> A=&jji L^oa (jijVI J 

(i /y-:^ 

f t _y*jt.!-ll Lai] . (j-jAlaJl ^g, Ajj| q) j OlS ^jAaLfia L&S aJL j- o jIaJI 

La ai& I yh\ Lal& AJja jsl^j Lal& AJjL^j I j jk£> <jdi3l Aj JLaj jfJLlI ^iaJLj 
■»j *1' V A=Hlj fhgJ L a & i £ J—~-j * ^ O^j 1 AJJI f j—x La ' j L^a A_lll f 

. (rv t ri)Vvi ^jSli Sj>-(^jiisn 


tLajj ij-C- IgJjJa .lljj 4 jAill AoaLLII ajj^ll 4_j^*JI 4—i^C- .13 j 

Lajj jy j_ooC. j A a m“i LgJjJa £_Ll! ^Jill 4 9 _ojljoiVI ejj-lll (jC- >■ al'iLj Igjl I jijC-j 

^Ul - ^ ~'H JjaJ AoAaLlI AjjjJ ^3 frbamll ^3 jAill jl IjJokjj ^joll 4 L <~i IJ 

JaLIj sXaj »j ai 'll j_u fr^A-mll (^-3 jj-uJ j_g3 j3l 4 ® jjall .^aL L-lic. Aja l-£ijl 
^3 Alii ^j£ooll Jjla jAj iAouJajA ^l Jjaj LS^ 1 4 ^®Ji jj^)*jiC-j 
4 4_jjAlll Jjl—Lall ^A—iaJ ASjjjla Ajoaa j>jaj lAaiLj £aJbljAll e3A 4 joxA ^-*aajx 
| ja_ia 3 i_l^_*JI jl ^I 4 ^ AVI «j -v i ."'j* ... aJjIII i^lla JAill -L'Jj ^1 fjy ll' oAA j 
4 La-uiS jgj, .tif.J A_uIaj ^ji] 4_l£ljSilj JAill A-J jXuU (_£.ill £• jjall ^1 j^- 

fxg2 ^311 ^jLjail jjc. 4. tViAj 4 ^OjuJJ La j 4 V joA ls AjuU I^oa ^oi2 

.L.JJ 1 _ 5 aoaj I^oa (. ja» (J£ 4 L_>?- J^lc. ^jjjl ^jil ^jjall (jLai 
/j|_j AjSIill Ajill e^)jla ^ja A^.ja • J jlaia Jla_j Aa«ljll ^^1 <j^ ^jj 

. A^j^ll ^LlluI Aj-uuj A^jJ c j »^C- ^ m l i"\j JjjaII 

LiLa.vi L»^il ^ IaJ] 4jjliA jl ^JJJ J] (jLaj ^oooSj (jl -laJ lA’ 

j l L’l' l ^3 AjjIajoJI ^IjA^I j 9 (Jim (^1 tAoSlllI ojAUall o3a (jc. j j'a .il l A i\ lA a 
AjajLIII (^3 (jaLuiVI (j^ 4 AoaL1]I l-aIIAI 32j 4 »\a>u!I Ao2 JOjaJ (_^31l 4^jj^>»All 
(jl_£ Lajoj 4 La.j^ 4 m,i.)a.ia (^_jJIj ^SIjaII «3a Sa j^.ja1I LiL£j£1I ja 4AjjLjo1I 


i V 







(^-2 (jl£ Ji2 jA 4 j*ill JjlLa ^iJyi 

t^^-uuJl JL^jI ^1 L_$kj ^ IjjJa^ij ^J^a ^1 J a ,r,S l' 1 J U-, 

•( ^ ^ ^ * 4 j| ^.4^^40*111^ 

• jjf^ii ji)ji - y 

,»jjLii]i jIax.) ^ u«lj 4 (jjjjji it ) j^ji ^i al. ^jiuLiyi '^- i 
CjLl^IuIIj Aa-aaII u 5_^Uuj t yUj 

<>' XU^h OttM ^IjL^ JJL. ) i^ill CjljL^J! . 2 y,,j| 

Lx-, tilli <j^j 4 (Bruin, 1977) L^jlil L.U aj^i (Jkj&yij 

Jj-i (*-ij ‘ ^jIjL-^JI lilJj ^LxVI J] lillill ^Ic. diaij ^1 2j.„y, ^]| v i ,., yi 
^jii: u-U 4*_ 4 >m j^i jii, »iaa ji v ^ij r yi ^ ^i 

LLL2J! 4A_uja 1I Ol^LUilj cjIjLuJI 4_ilti J»£j3 jl t ^L a J| Vj .*n 2_ aL ^ J 

11^ u*»LuuJI ^L^IaI Iaj aJj (jLjcVIj £-aJI j ^Lu-aJlS ) j^Vb ILSj 

U^i J^C. J] 4j_^,jll A*X J 4 

UJ-^J ^iA ^jL-S Jj • • • jVl Aij*ij A*j U»a u,^ ^jii ^ j^ji 
4^UJ! Jxlj 4i—niJLj jUlbU 4_i^i aIu^j 1*1. ifjajtij d^VI 6& 

f j_^J| <j_c. (jjlAaiL ^j-jill ( 0^- >^I U) aJ Ait IJ 4 JJtLuuJl ^ jinlLj 

jj>ljc. UJ-^JiJ 1 u^yi JIaj f-*42 l*ji 4 JlSI^ ji UjLmj 

f ^_Jlj SbU-Jl <-jlt Jj-*-jII JIS ^ill oV>J £3lLU J ^ull 

^jjb J e |jj ((a^ 4^ Jjil U ji£ A*9 U=4l4 ji UaI£ i> )) : ^ 

A_3j»aJ aA.ia.j Altwj ^_Aj. 5-ijjll lilliA jjSj : |jl 
JjVi 4j_ujii]| f*tLui ^ j 4 j 4 jL4il ^jVi yjj ^iUUj 

jj-i*,! JjL SjitV <il . j*i^l 4 .aj JU* 5-U^yb ojjji * ^IjIIj 

(3-a. I1 a p-$x,y&j 4 i .« J Lj ^*1ia , 1, 1 4_i3 4 -1 ilr - yUl. 4 iii^]| cdJj 4 jjAiill 



Jjc- ;'uSj . Aj (JJJJ jl 1 Hill jklc- (jSLl jJ 4.1% . ji^aj 

( ^_j ^_Sl^]| ^LJ ( _ s Jb Aiijll dlj ^-i c-l^iiil fZL*. jl£s . Ujajc. Vj 4 -aHj* 

>j-LH Jj.«»>< Hill jjJc. ^^-Juj! 4 t jjiJjJiJl <j-«j ‘UaUI 4_Ja$H .Iaj jl ^$aU 

A—aj'jijj 4<*Jijiaj o^C-l j3 1 tLaic- g i j ^ alj 4 <jvjj j jj^Lall Ag£- dlSjjl ^^lll 

/ \ ^ ‘ j « 1 ^ \ t"*\ \ «*\a A A XU ,Xfc-aljA iLiA ^IjjIa^j iAu3 ^jjjjl* ©jIaI Ij 

XSj^j Jj-lll l_ glc. jLcoC-VI (jlaJ “Luilc. Jl jii Hill cH*-l jla j 

J ji jHlI J Xja ^JULij i ij^a jV'j J-Hlj £-2 clj^lj J- 4 ^' 

• 4 /J$UI 

1 ) j : ).Jmu>11 JaHI jjIj 4jL fj ‘ jjJaill ll ^c.j 

L - ' Ni. \ \ ^j-ijll 1 a \l t ooLaIc. 1 J) A >uj ^»Jj 4 Hill jiic. ^ALj i jC- jUl IjjJaij ^is 

«.Lgia Ux-ui Vj He- '>4j (H-aIc- IjjjI'j <»aja^ Jj t,^ji aaUI 

. | ^ ^ AO 1 «■. •jr.t j^i'l J -UxiLill 

-jj-Ij p j-^Ja jaII 11a jjJI I j2jLj jll' i>AUl jJjSiill jjjl J- j^J 
V *- *) ^ 

\*\-Kl\) SjS o* ( f AV .-Vo .) ^jjjllj (j»VVA—VIV) jjU» Jj 
. ^ jHJ (^ . i AM vr) jH j ( f m - AO .) ^ 1111 J (<> 

^_l£VI jlu J_A ^X-HM jA.aH JXk 4 I 1 j$ii ^1 jjjUH j$j!\ jj 

jj Jl j I j) j' '^> (_>^J • 

j±ixl> ji 4 4ja.jj \ V ijc. oljXV' JjI ^>*4^1' ( LHJi^') j£ 

^ ..^.^' 1 iiu JSV' ^ylc- AJa2^ i A jUl 4_jjC- Ijl Ja-ul 

j-iuil Jjl2_a.j ^Ljjl jL*H '1 ^yic. <j-ala. AaIIj 

4 J'KA jLjaaS 4 ,_5jj_lall BiACl j_i.'l jLixa ILiAj ‘LaLI t5 _ic- Ijjl' jj 
.-' ‘I ja Cul£ Ijl OlAaJl JXjJl Ijj JSaj A - ii 

»Jlj 4_Sl L aIt- . jUl l_Jjjt Jjfr iskj^ll 4_L-ajj CjljJ ,xl />A jSSL 4(5iSn 







Kennedy&Janjanian)jUic-VI j ^\ ^ .-—^ 

• (>1965 

(^J O# <sL-a]!j uLxxJl ejLuuaj 1^\ ia c^lajll Lai 

^ AJIjUk .1 CJj | ^ ^ ui t (Bruin,1977) Jo Sili; ^ 
• ( K >ng 1988 )jaH] ^^Jl dlliSj s^Lixll ^ 


^ L^jujj L.J 0^*21 iVl JJI ji JL_iA=Li ji 

^ t ^^uyi jJLJl ^aVI AjLL ^ ^aXu,j 

<»Lu«all ^Uji CLjli: J-la 4 LaJl 4lijll ^ ^jox L uJl ^jl^ ^| t ^ULuklll 

CS-3 uiLiiil 4_*X ij_u t(Mla) 4iljl_ixJ| jL.Jaxj LuLij 4 jLc-VIj 

C5- 5 , 1 t^ 111 ^ lillsl 4 ^-luj 4 jja.Vl Axjjj JjVt 4-ajJ AjxX^yi 

^ vj*-a> * f>>d tws-3 *yi j^lji 4_j. 4_i^ii.vi 

AoljJl ^Uallxllj jUc-Vl ^ 4 jj£S lg_uiii <JLsJlJ i^V j»jj ijjL i 

L^ik- i_£Lli.| ,j_c. A_aulj 6 1 a cjli!iLLLYI jjl 

• iC ' L ^ C5-1 1 ^ Lja i • ^'j^ 1 (^ic. frLLj^jfyl oLa Jilji iiji, 

Lh* 2 44axX^y] jMJl yjJa . j^l Sj_£l| ^L_oo ^Jc. Sjx^yi J^Ul 

C ^ LJJ L5—^ ^ix^l iilLiAj .i^jLxaJb Ajj-alll jfJiVI aj1A Jjlji 

xic- AoxiL^yi OljxSj^]! Aaj ^ 4_^ia 4i^J ciijl ^jJl jljall ax j«j (Jllall 

4jljljJi]| CajlS jj jMg-ll Ajjj AUau jLi nVA f b Jj.-.U-i <bia ^ 


•4^jV^ ^>AjjAi! ^jJl AjxlliJl 

(j^-Lu fi 4 ;jj^xJl (j^'-J Iftljuu. 4JM4H ^jj JA J^Vi -:Yj! 


• iS AoxlaJI Aj-ajil 

U 1 S' >J ^ J-“ Ll ll Jj^i.Aj (jjiuiLiJI S.^ I j l ^r- iy —; 

L?J-i J U^S As=H ‘tjiuuill ujis ^*j JxilL (jsVI 11 a lj~... 

* AjxiiJl La jA j (Rjljxil frliul 






— T IaA ^JjUjujLuiI ji JJ ^ja -ijV 4 Aj jj (jISaV — ‘ IdJlii 

dlla.jJ (A) jjc- jjC- Jju di V ;ji ~ ^ 

CjF- s-LJJ^- 4 (JaVl (jc- JM$JI ^lijjl j tjl - T 

.cjU.jj o 

4-j ^ r >- >-»j Jj (_>oLi. jLLa JM-^JI A_jjj (jL-fLaV JajlijV - : Uj)J 

lilLi* (jL£ (j)j)‘ I ^Ja_ui (j_A La jl^A ij-a AjjJj ^“'i^«al lit __>£aa1I (J 

UJ-^i (j* C5~*^ .(J^Jl A_ijj (j-LadJl XiC- ^jJJ ^jJb jjSl-aVt (jiwjl AaL-iai 

±^a jaII A_ k >uI_^j ,JJ ~>g 11 (a-Jjilll IAjjSj Ia£ Ajjjll ^>C- (jilc-Vl 

• ^a^-i-la.^1 ISoSLajj /^aaLuiaII A aK' '» ^ o jLaJl Lm ^La 4 Aa^£a]I A^aj 
C- l. aIc )-A c4^^a 3 A ) ti i ^i_j jAj ^-ua j ^ i.. a! a 

^LaII a_ii^I jail ^3 j^^jLuoll ^u-ul 9 a \ 1 J] IjULuI 4<1ao1^a] 1^ >illa]|j a■ \^ Jai l 

* £jl^l!J laiiaiij 

l- frjL . ^—ijajj 4-Ia-jl jL- jl.lC.Lj 4 6 vLc.I Lg_dj jLlaa]! 4 '--"I ^ j Vi — :LaiJIaaI 

A i AM il lj ciLljj o!Sl cl A miaII ( _^iUjIsLa]I ^ 1$aS Ji jl ^jfLaj ia!' 

• A_a^aJl ij Jl jL j 4 (j Lj “J Jl 

v -| 4^—2 (_>aI—aII . 1 a% a jj_j£lll JiL$JI £_3 _ja] A j Aii.lig.ll Jajj-Jlll^^ic. l_£l JJj 

44x.i_Ai: (T± TT) ( »Jjj ja*j JaI^-II ajjj *—«jja j-ia i](sardar,1982)Ajj£ 

<—ljja ^ i j-k ( ^ 1 AT 4 J ^AA*jJI ) Jla^AjI IjlA ^ S^J^C. kllLuil jJ 4j^C-l Ia£ 

(J^L.g-ll ^1 —SjjI A_jj|^] kHiVl Ai-kl £__jj! ^ja jJa (J^jAiLkul a“' j a' 4 i ^aaU AiaJJl 

A_ixaa3j A lj-k"i >n a^ JyLS ‘**'j* ■■■ d)Vl a1:->,V I oAAj .(^aaaaII ^jC. a oaj j 4(_jSVI ^)C- 

^j-S ^_C-jj Aaa^LjjjI ^ji-a j_)A, a^, 1 aA_A A_jj^l| L °JJ ^ _ ia^.j aJoaujIiaj 

J jin ui lj jt-lJuj A_ - o^Sa]I A_Sa| ^jA^LajjVI ^ILxJI ^_S lAjLuakl 

Aa.lj Aa 3 Ajj^jJl L_ij^)ia |»JJ ^jjl IjAiJ .^IjjlSLskj (ji£I^Aj 



liUi (j-o f»JJ Jji jLaia.1 13C- 4 o^Lc-i iJjVLaa^VI tj* 


'— 1 '^'—^l IjAa. jl i | ' ^ ^ i 4 J 1&3C.I ^ill 4 _luI jil! iilliS j 

4 tjjj-^'j uSA-a^All ) Ifclic. 3 a1c.!j 4Ajjjjj J^Jl £3 _^o 4_jL*=a. £ Jjja ^3 s3L2J! 

• J^-g-il <j<j (j-aliJl 3!3C.V(^^V 

(jL-4*J JjJLill e j-ajja jLLjJI Sjj3 (^a^L-wiVI A_ Sill ^jjiia>A ^3 j 

—>J j ' 1 Al^l • j ^*1—^1 ajliil 4 , a . i l+ll 4_u3jVI 4_£1 aa!I 4 ■a.y. 'r. 

• (J^IIaua 1-^ 4x. I a ' I ^3 ^)3l jj 4 Aj^aill ~Sj\ CjUljj A.1 .W, c. j. >. 

*s/j l_^j j»ljUVI 0-u> l u !, a J1 4-l^.j ill ^ 4_jjj]l CAu til -: 

. jUaSVIj jaVIj 4_jUaiJl j»^n*J l~ixv.ll 4 a^i ~i 3. V S__)4C. 

-illll 4—11 m->' U (jlscLijjJ J 4 4_>1 Atr. S $\ 4_1 J -v J -; 4 

. AjaIrJI ^liaJlj 4ijjjla>.!)U elc.l^)x 4 3 j^Ija]I j 

AaLj ^jjaJI (.'^Ac. ^ja 6 jjlj Cjl u^vs ui |3A liljljj 33J 

3-^JJJ i^-^l (_£3l—ixjl 3aC* . 3 (JLiaI Aj^aiII ~.yi sJj'oIaj ** < ^3 


I l^- b tt Aa^a AiaIc Jal&j ^If- 

. lA3 j 3j Vj 3 j jj ^3aj ^< 4 iw . ll ^ l-»a'l £a 1 ^ .Til l dulS I 3 I — I 

. ^‘sla il 4_flJLaj VI AjjjJI ^glc- 3LajC-VI ~ L _1 

. g ^U il t—iLuiaJL ^LaSsVIj AjaIsJI 3L9JC.VI 

0 Jj3 j-JjaJ! 3_iC- >.m 1 l<all 4_jt-aLa. (,\ air- 3 (_J_j3 ^ja ^3iajl CI 121 JI liU^Sj 

— I ^VIj ajl 4- A . p. y ^A*\ C. (jLaC. ^3 ^aV-ujVI ^iill jjjiLa^a 3li*jl 

J-jl ji 3 j . Wil 4_j^aall 4__jjjl| ^ 3 —lao ^ Hi! A j^U'l i^jLl—uiaJL 3_a.VI — I 


AajjaJl 

lg “' Lmi t _ s —Lc. i^-Aj A_j_>«-aa]l A_jj^>ll Jajj_ii] IajSIjj ^»j!^UI Jaj^iil!|—a_J 

~ : [C.jA ^jjJI J^Jlil J jAl (lii Jjj^lall 



(jljliVI a*j LjU.ja ( A ) jc ^jj\ jil a*JI JL V I 

cjU>jj © jc. i—ijjc-aAc. j^iVI jc-jALi ^ILjl ajj! j JL VI ~x 

>A_C- L-lJL} (jUl Jjijll ^ . JX-gJl Lsjj ^aj j-» j* -^iilj -jr 

• 4 XU\ t CjIjL^JIj AJL^ILujI J 

illVI il^VA) ^1 j_cV! a^o^s La jaJl <^Li]l Jl» tj j 

^jjl—isj) j ^ ^ A 1 ^) ^Lc- ii ^-a . jjjiJj l 11 a£j p ^ AX' il Ut ‘^ A ^ 

l^i j i.^II _ j ■**! ' ^_3_j<aj > "i^-all e^-i3 I >u i (jl JjL^j I g . (^ ^ 

Ulaj jj *■>•». j -a ia jil A_jC- j Jj-^s A J* - "* - jLLi ' ^ ^ 0 j»Lc- (^-2 j JXg-ll L_ijj] 

CLiLSj JX_$jl SaV j 4kaJ jl j£j SjjA L11a£J JX$Jl LijjJ '-iaj jL j-iLai 

-:^l£ gittll 

. Lift VT AaJ _>ll £_^VI jXk JM*J! SaV j jl j£ Sa* - 1 

-:((ji]jjj) Aa.ljl! j»jJl ^ JX$jl «aVj AJaaJ j'j£i ®A* ~ X 

. ULc XT A —: ^jVI 
. Ule- X <\r -: Lu&l 

. Ulc. A) i aAa.1jll Lc-LJl ^ J^JI »aVj AJaaJ jl j£, j oAa _ T’ 

5_ikaJj SaVjJ' L_kaJ j_u Lolajll SA-LI) JX$A1 i-J - >.A. i *ll j^sJI ji Aa. j L11 a£j 
I ...lul l <U' I £_3j-a]l ^-3 LjIc-I—uj p * )jl AjAa^J Ajjjj] ( ^AJjC- 

t_ljjjLl frU-m ^ «UAj<L LuaII AjAaJl ji e^t Lc-L-j (XT) AjAaj jjjL»i l^Lla.1 

~ : UJ^ 

. Lj'^ja (V) jc. jaS?l jc- JVlgJl j'lijjl JL V - ^ 

. Ll)la^A(©) j£- (_j<iAijlll jC- J^-^Jl Aju JL V X 


er 



ujfe Laic. J!%!l ajjj J (Aguirre, 1996) ^ ujA 1 ^ u**- ^ 

lll» ln-i e jjaIS jja ejJjj^aJ fj Jijt (_ylij(V)j 4 X-Li( ) X) AjAaj 0 j-fr 

• l>=* 

L^i ) (jiy\ J^-il clAa (j-aj J^ic. (jjAlill AajC.1 

‘'—ilc- tjLSj ( <L_jj^]| 4 jjI£xV jL*-»£ ( jaaI! c_ijjc.j ^Alill c_jjjc- (jjj 

(jl 4 Laic. ^ V • iJ^iLi. l 'ui aAALLa X « ^ _l^.j A 3 j 4 4ii ia £ A jA l<L' • .. 

4 f J-^J (J l » <*>! ) 4 4_iuaj X X j_A j ^i x u lll c_JJJC- (jjj (Ja-ui ^ia j (JjL-ali 

C5-'i U a<a (j'4_kaJ C j-4J (j--a jll Jiaj jjill j!>l$Jl jaC. jl LaS .( M ^ X 
-4 J^a*J! jl air.I ^_j jl t Al l 1 ^loxa AC- ^iia >Ti.ll ajJ^)C- Ahj c^aLLLaII cIjSj 

ja*J| jU*x (jl Lis-jaL j c Aljjj] Lal£ (jjSJ ( jljjaVl a*j ) aIJsa X i 4x-Li ^ o 
' 4 1 T-I llj ^)4—C- a 4l fU ^g 4 AaIL a-ll^Au ^jlaS^ jl (J^jAj 1 w JjjLa 

. aAa, 

V*" cs-lc- ‘ ( Bruin , 1977) ujji ^ Ija ^j a$j 

(^—2 1-Llj ( JLI g " Lj^ll Jaj^_ui .'I J.W il AjjL 1m || 4 jalA U 4 i in il l i j_Alll e ... 

IXA j_)£J 4(_^_jaJl i—fiiLail 4_j^ L u il l j 4 I aV I jAl^jiaj (jyaJl cdljjl ■ w 4 _jLuC-VI 

Cj—a.jA 1—xl .4 — jL a l l aAAl La] I i_ijj_la jl nr. VI ^ a jaJ j ^ t^j j ^~U 

UJS ^LUJI jjjUaII Ju lj_Sj iia (Dogget & Schaefer, 1982, 1992)4jL2;j 

Ja—ilj Ixjia. ^ jiil iia 4 ( MAi 4 tjaLJl ) 4 ^pLjll a aaa Lai , 4_S.l]| 

0 ^LajC-l Jljl IjJ 4 4 jjI£ojI 4 \ ■ ^.1 -C 4J i.-1 il^j LiauJI j j l »ll jjoj 4 a* M n j ) 

A_^l 4jjj 4_jLa_i2iLl t _ s Jl ^JL*J| 4_j>jli. ^uti jl 4 ^a!l*J| ^^Aill ^t.Jjlll! I-A. 
JlL^ll eJALLa (j-Lu ^^JlSl 4 a'lil l iaj (jlajfc Jaa. JS iic .j 4 j^VI li^lj (jLjxJl 
4ajj_«L 2-»l j_J jLaju_uil J. a»ll I j^k l _ < IL", j_j j 4 ^Jl_*J| AJajli ^ lr_ Ia jat <JJ 1^_>S 
4_i^lj (j—®J (j^_P-2vU (_juSa 1I L-ajllj i—ij^^jJI Ale. j-alll ^ yfjl aAiAe aj_jlala 

(J-alj*Jl ejA (JS 4^a^jj ^J^i i lilLiA 44j^aJl L_*jjJi]l LjIjaiIj 



1—fiJ j— *a£ <_)!— j-a j^aj jl t ( Sheafear, 1988) jiyJ; 

4—AAUjlc.jill 4.J mill (_£*!) _gJl 4 jjj 4 jiKaV ^ajjjLc. jill (JjjLjIaII ^A j(R) 

< Sj^-lall ^_3 4_ij^] t—Jj)U->.all C. ^jic. Lajjjaia _^aill ^JLa^VI j 3amil 

* t k jilt aU 


R Log (Rcalc/Rmin) 

4_jjJa^]lj ajl j_aJl ) eAAl au^H i_ijj_Ja ^ic. a ji^All (Jj^*J! 


• Rmin ^ '-g-?-“Ljjj (Jl-A irJ jA JJ-*J j(^t_Jl... v!jjlallj 

^Lc. j . ( ^>alijlc.j] flui C. ) JilgJl 4-JJJ J' -a "'^ I 4 -jIuaj R jljJC-l j£-aJJ 

U^> 

j ^ t '■> UaaJL ) i“'j-■> Ji3j t ^ ^ £ ^Ic. CltfkjJ lA.li) 

jl j ^<ajV ji Jj_a>_j-a ^y-C- j_Aj 4_jjj j_C- (J^al ^ *ai jlxj jlj 

LlaaJl ) _j_Aj ^jLaa 1_aj$-La <-ijC. La£( '/) 0) (jLaia'il lik 

1 j-ai ^ j^lall lilt ^A j 4_j j j (J''** .'" £ jaoj jL ( S-'lLall 

ji 4 K.^.a ^3 ' j (y^ ) Jj-laj 4ull ajiA ljJ3 J3 j 

4_jj^j jj'^ j. >-»j jji^r\ >u jLayV 4_il lIuljj tgjV (/ ^ ®) JI 4 _ujjj jA v^j's-LujIIaII j 
jS? 1 >iT~i >a ^ T* J-3^/1 t _ 5 -lc- ^ i.l al 4_c. j«a -^aj j^Li (ji ^ l^j (lilill) 4JJ J^lgJ! 

. jjJ_^2 i-j_ i )i3 ja 4_jj^ll itljAa. ajj^yialLj ^ ®) liaiJl Jji*-a 

|^_^_j 4__iki&]l ^C-^Jall ^.S-kll (^-S j, la‘ill SjLc-V 4 . •v . j'i’ i l l eJLA jl 

t j air, Sf j 1 a a » jj £jl j \* A .\ t.si\ j a^l^—iai (J (_^ul tu-kH ^ j ,iJa jaII 




4_jjj^aj 4_4j^laJ 4_l3aLaJl 4_J j^l! 4_ilLaaa.! J-J-ii ^j-luSj 


.lljj^ykJj 

4_liaJ i__iL_ua^ , -' i* .'-%' ^ ^ V 1 4—jC-La^kj ^AAa^all ) lAl^yki 4jjAa. 4_uil jj 

|»Lc. ja Sjjii! JliLa. 4jLulia,jj 4jjAlll i_JjjC-j (jaAuill i_jjjC-j a^Vj 



X3 ^1 SiLill iIiVIaJI 4-JjJ ^ jSj aJI*. urn J\ t (T > . .-Y . . .) 

~: ^iVlS LLiVtaJl si* t'ViK^ “uLtall cjjjia ^c. 

j-ac- L§j 3 jLS LLsl■SjVI ^ jjjdAiiJ! t_jjjc. Jja Jl^lgJl ® 

• /r ^{AJla. TA dulS cjVLaJl ala j^c. ) ^jlx^Lui V ^ jj£l 

• ■■ 6 ^ OLljVI ^i<C.l—U1 £_JJJ la l l UJjjC- Juu <-_)^ij ® 

(aJLx A \ aiiA j^c. Llijlia j cjlc-Luj V jjai (JX^JI j^r- 

. / 1,1 

(_ji cjVL^. £ la.-. ic. jjLSkj 0 uiA_kiJl iwjjj_c Xaj jj-sVI (jj~a JvL$Jl a-iV j © 

* Z*,r 

lDL$J 1 alV_j A ^ii**' iwJUoU^V A_j^Ialj^ll AJj^laJl Jjj-alij ^2 (J^.1: ^jl 
aA_jl£ fj-C- oj£j! ^J-»» 1 ^jl .Ij V 4jja& 1I LjUl^j jjlijj 

~'^T)!\S AJ3A-i^jJ' 

j^I — f 

‘’((^■- ^ ■ J^ ') L> a3 '-^ i - ^* 3 LS-^- j'L-« ^_2 (_pajVI J>^- J-aaJl jj,Xj 

A jl^Lu jjikll jlju i —« 1 ai ^j\ . Ajjjjj (_$.!*.] ^2 (jJajVl J 

(_LajVlj ,_>u-a_ilS! j^o A_Jc. A_*2lj]l A_-ij.V^ll dll^jjtiil t-jua.) ^ialLa jaC. j!.1a 1I lift 
AuijiaJl ^asJ! a^j^ ^iLjj Ajjjjill 4 jLluJI i-_i£I^SLU! j i^juiLuil ^a-j ^.Ic. 

“: L&A (jjJjALlau 

. J£Lujj ^jj ±3U Lajj ^LojuJI A_1 jlLoj AjJl ^Ja — ' 

. Aj^^uiSl ja&I) A^a jlj A al"'A. a'I jjl^ .T,*y [ , 3 — Y 

ajli-a l_ >j >«j A—(JalLa JJ-C- (Jj- 3 * ojl-L-a j_-alll AjS^a. A£.jxaj 

# JJ J CH 3 Jj-^ U* (*-“ V Ajj^-Ll!l 4 JjLJl (ji L-a£ ^ ,-, >jljU V* 

Aj >,Ly.VI Sjjill oJ^jj AJiLLal A_i^)g tail Aj-alS 4 ^I_j 

. (_yuiLill Jjjs. J^\ !j^a jVl liljaal 


en 



>) >J>M <j- UaL ^ aJ !^ ^ >fll 

>i.lV.. J-*J (jJc. oj-^d i> Ud c ’J** J ‘' roin * ^ 

M-X) Jlill ^US^rAii-jijVI j4i ^ (^J^ 1 ^) 



LSjzJI 6 ^k jUjftlj >jV' Jj* J* 2 ' J |A * 

^ ^1 2l> >11 Afij-Jl J ^ r i > . OO^J^ SJjUll 

>L^ >& ^jl jj!>ll o-ajJ >S (*-4dJ MVf' * YY= s j'^ 

1_J 4 >ja A> 1,1Vj >js aj> V> >jV' > 4*“^ 

> , A j Al»aj a i j ^) l$>j 2 >1' i> ^-=' jl <>1^ J 

. (X-X) JLS1I ^ USj (\*A\ t >ll j 

















(Y-Y) Jiill 

(J* (JaJZU 4jjjJ| 4dj|j 

(_><ajVl ojIjLa! t gj l ill<> 4 (jn <u »'l jUl] jljytj) Us") 

f 5 o±J * 1 Uaj. a^lj (jl 

Jj-^- t^- ^l' Ijl-lJl 11 aJ . 0 UA »| ] | Jj_a> l^S£LaSjl! ^ ^jVl ^jjj 

4 _!jjjJ ^jL_u^ L_C^ JJUu ,(r-Y) JS—Ul ^ _ 5 _A La£ L>ilA _^l 

4 i_JI j*-5l J> jl^aJl JL^ jAj (Cycloide) 

^^^aLkVIjlill (j* Jjli jIoaJI ) 1 a ji laaialJ JAJJJ 4 ^uaUI Jja. jJla ^ 5^1 
J-Iill ja jj£ (j! 4_x?u 4iilj AJJ 4 UI SjaI! (Jttis ^jVl J_p, 

jIxLu 4 >=>jVI Jja>. 4lSja. <j-x ^j_J . 11 (Jja, ^Uisi]| 6 j|i« 

Y ^ > y A) 4^'ja-J Jja. t>ajVl ^ Jay^jla <jlj. ^jilc.JjJl 

<ll*^adl <JC-ja fJaL (jl AjV j-aAll ^SjaJl jtokulj 4 (a112 
«A 


1 >' . >i~i 







<J (ji) <j3Lil ^-llOaill j'-IaI' frl jai ^ AjilJaall (_yajS/l 4X.J-1 WJ 

11a j. t>> j5l ilAJaaJ t>4 SJiaJ (JS <^3 a Jjil# Jj ( AjjIj ^11^ <C. jAlll 

(jIUJl ^UuAloJ oLjJV! ^ Jj i>aajHull ^ j-21 

(t>)( sjaj cy* ^ cy» ' o' ^'J o^J o' o^j^'j OiljL**JI “V o!) 


i ;j? .U 4_ujll! 4_LJ| liLlj tjjjjL (j-C- liLlj lillill pUic. l_ijt iSj 

<111 jaL (_yajV'J cjl_ ja*J1 l$J OjuslS J^jll (<aI* 1I Aoj-ilaJ' ^ ) <1*1*11 
t_ij_Oa i Jj-aLji. 4 1 jL_iSj <aa 11I <ia.ull (OA l$J <aI*JI LuiLaJt j. ^laJj <llaa*u 

LgjujA a_a 4 ' miUjj j) U*^jxi SjLjuiaIIJ ibjja <JLA l j AiUj 1 (jjjjlalAll tj j A»u > ll 

\ ,,Xr. 

.AjjLaJl ejSll jt ^jtAAi a Jl c_)jtalll ejS ^ "JjVl 


. aJjlkll ajill ^A, J tlg-L* i_kxjJajj i_yaiLL:^Ijll 
' jlJ (j nl"i<;n Jji (jA Jjl! <Alil! jLuVl ^ -uLaaII Jii J ^Oaljj 

jjixll jjlj ^2 ^aall jiu^a <lj' J*-a (ilL i-i^ji-V' ^ IaA^I illujOa <j'j 

1 V® 4<jC-!/Ia) till* ^jajaIIS (JaaISI (JA (jl£ (jjj 








(«-t) js-iii 

^ ^Olj tfjla4 ^lis 

n * lU ^ J ^ ^ V tf’lM j' (^H* lUIjI! Ja=Jl) ^iUJi 

j# **-* fc- i a,i js ^Ijs ^ ^ 

JjjJbJl 2-A.ljJ Oj • L$J-^ I Op^iuJ! JjSU j> J£ iib <iu, 

^ oaM ^JJ WiUSSI jj^Xsaros) o-jjUI sj^ ^ ^ ) A ,n u^i 
^jV! eiji-Yi ^ >ai J±- & ^ * 4jj 25 ^ ro.. 


“I Y 



t A-) ji S_iia.i T V j X A+) ^ £ j\ jjj jU^' 

jli-s ,>£■ J-^' u' 1 3^ ^ ^ S-^'j( V-J* TV J 

jl-lJLaJ » I j.1—m V t Ja-a. ^j-C- J J^J (_>^3 jVI j '—iL^jJ 0 

A-^<( 4iJj XVj A-) J-a >Ul Ji4 jail; ‘( J 

1 ^-ti-A-La J!>L$JI <jj-^ ' < "* J> j ' ~ .'.' ^ • 1 ^( ^iajXVj 4^.jjXA) Jl 

( t Vt V j) f-UuJl AjS ^ J^' e J^J ^ J*J » 

A_i—ui-illj 4 _l— iuiLuiV i ejjljJl - 1 *J (Ecliptic ) A^J^uiS]! ejj'-ill (j^ 

jLuiaII (_g(J aaJj . 4 JnuU a l l AC- o' lj Ai-aUJl t—lU>I jill 

4_a. jJ ( ) , O ) jaj J-Aili C-l JJ-wo] (jgj i ■•' < ^- *UJ 4 ^J J (^ ^*'’ 0 ) 

J j U.J US UU.jJ (o) 4 _j j^iSJI SjjIaII (jfr vUU ,_yiajVl (_)>*■ j'- 1 * jj^ij 

ej_jlUl jj-S SjjJ i-U-oo S-lU £_Sj J_^al! (jl ^^-uu lUj t (^~ >l ') 

aJ a_jjI j ^ „U5i jjSSJ AjjjJ ^uli Uu^]l ^ Sjil^ll C^U ^Ijj Aj3>A1I 

. dlUjA ®+ Aj3jjoiSII A_*Jjja 


/v 



(1-Y) JL£ 

J^» < j & j$&>j h^sa-ASI Jja* (jisji I o^ajV' jIa« ijj^oa 

»jj|J (^ej >Vl (^c. U4 =Ls JS 


Xf 



r A+ OH ^ l 5> ^ jijJjldl (j_* <jli I 

U>^i U^ ^ (j'-S t Aj jlAt J ll^ul^xail l-'I il .,,-s.l tiJaj LajJ Y A—j 3i j -. 

' A+ t>a j_jJI Ja _5_kk <j_u J »r»n (jUl .ljua jJI ^ jJ| ^ 

J-c. j_*aJ! «.!jU Sjjlj ^jij 4o^U j> .(V-T) JSJJI ^ oiAi 

Jj^. j-AiJl jljjJ (ji ji.! Jaai lia.jJ 1 (_yajVi Jja ajlia <_$jluui 

• 0^)1Aa (3^ (Jjlaj ii LuaAj 



AjAa> Uiui aJ j^SLj a 1*U *ljl-VI kk J) s^i 0 ^3| ^ (v-Y) JUS 
• 4 jj ya.o ± ^ ^aij ^i a^, 

^LijVi ^ j^* >ai ( ^_^ji ji) ^luji j« 41 j*j 

^5-C.Aj L* l-i-Aj . Igjc. liuu t frala ja^M ^-dail! jj£j Uiu j>ajVI jaj 

±+* C-’J 1 -" o-* >^Vl £ j-ill Ui . (Liberation in Latitude ) ^ jjIL 

JS-A 1 j^Ui (Liberation in Longitude ) ^jjUi 





i- u-u i l ; <jUl (Diurnal Liberation ) ^jJI ^ijoll j^VI £>11 L*i 
SjJIj ^ jasII tjill Jb-a!jlli . (l-Y JSJJI) I J>>. ^.Ijll (jl jjJ 

,l..* y> l jll (J_C- (jjjll (jj-lk^al ^11 Lai . >aill (jA '/O * Ajli 4jljj 

• (j-* i-«j3 J^l' OJJi V 1 J*l' j' (i>lil' (jlj • • * ASLuoa JjVl 

J-^»ill 5iLJl ^jill AjiiJ .lie. jAlil (^ill Aiyal^ll <_$> 

• p MY”jaaII 2jl=Jl <uai .lie. ^ill A*«aljll 

Sxjj <3jj_ui frLiii _>aill jlajj ^ill Ju-atjll ^jjjll CjIjjjIj >aj 

(1 —YJ M i l l ^_3 ^_iJa>a lj_A j A .}»**< jVl 6>^ll 1—1 jl-i 1 aK j Alii >a t_j|>ayij 

>* l -r 1 J-2' (j-lj ^*-o'jll lIaoj La.lic. j . jiVl <JJ* bujau >aill i* Ij^Jj 

jljjJi j! (iLii .1_*J »jj_*^al! y j Ijn > jjiaj La Jii lilllil JJA.VI AC->n ^jjSj J**! 1 

• Ajj^)C. AC- >u >i4j (Jj^j >ail| 4x->u 





(i-t)jii 


4JaaJ (j-Sfr J-usl^l tilwj A (jijVt O'JJ J j-*iU ^jUl 

jjXj L-tjjtj . E 4_ikU]| 4jjj ^iWi «nV LaLj <j-» D 4 liii*11 LaJ ^jj A_Sj»« 
<Ajjj D Aiial«It j jjV ULu E Aikltll ^ jy uij** 4ili B AiaAlII juoljll O^jVI 

. aia.1 j 4a.jj j!uLu jlkill AjjI j jJuU 


*VV 





u!-® 4j Sir" JMgJI Aj jio Cxjl£ Ixlj 

J U—V ) la^LL] ^lx ~M V I -1C.jx (JjS jj£j jl jfixj V 4 ‘ '•»" J AxC.jjill 

Sl'~ A '' 1 > y ' ^ vlAc-Luill j-* He. JJJX jx -}j V (Jj (ejVjll a h-J .iC-jx JjS (jj£j 
*• •' * “^ )j ‘W £ -'-»-* ; “ ^ j^-j ijxxJl]! jc. IgJjU. i»jj ( l as jxill (jjfLi 

(j-lc. Ji-» 4 ^Lx^VI <*x 4_ijx£ Cj^j 03 j . Aljj jlxj jx liuS 

• u'j^V'y) Ls^yj ^l^VI 

a_js 4_jal_»jj o_Sj a -\j-> i . ^i LxLj! LxjIo (^c-jxxll ^j.xall .t.'i So_x jj <1 
i^ -3 <—it J-x ^IjMjj ljU^.i jjjjx ji 6 jx IxjjT 1 Aj_a 5 Lill ji IxjjV' • aJxISJI jg .*.^1 
j»ljc-bu Ajjxill j$j 2 VI JjJal LSUlxta. i. iSUHl tillj Ijjjji jl 4 loa. Sj^U vliVLa. 
P ^ — ^)J P *~^ 4 ") j osj ,_5 jaJkUt. 4 > i M 4 > t > Aajj^JI 
a-jjjj 00^ ji 4_Jax ^ jill ^jxill I j^xill aJoj <j]i dllil Ai£ 4iljj ( p T-r)j 
. ijJiljX (JLxxll jjla jx Axkjji,. Oxj (.llljjl jxill) JM4JI 


: j^xUsil ^s> (_,£■ j*ij| ^ j*il) jgJill 

t-L^xjj 4 jxill J_jS (jxxill ^-jjJ^ dnau uj jjiJl JjS jlj^VI ji : JjV I 

liL-li jx f jl jljjSVI (JjS ^IjjjC- jl (JxAiill jV J$-*£ll jx jjjMIil! aJj! IaAju jxill 

. vL-aljxS Axa jujI <_ijjiJI Oxj jsVI jjSu ji 

^ ->^ Sijj ^ 4 JuX^I VJJC- CP- VJJC- (ji Ajjjil (*jlji j-9J 

Lxlxx (jiaj'jU A^.ljxll Ai^xii jj£j jxill jl lx£ 4 l^xx ji jxxJllI JjS >_! jC. 

VI JM_A Ms 4 AxS Jjjll (j*:jS JJQ .L (JjS VMa 1 _ 5 xjjj V jxill j 4 AxS jjj V IsLax 

.jljjSVI Ajlg-i Jjlj VI JJJ Vj 4 jjij 

'Iajxj 4 Ajjkj Cujj Ijl ^UukVI AjM Axlull aJjIII A_jI^j jx J^jlll i^jj ji : ^\j]| 
(*~^)) ‘ 1—frJJjC. A j^ i tl jx i^jj (Jxill jV 4 j u x. Til l L_)JJC. jx aJjIII 

VJJ-C- >* jvjLk^all 4^3Lxxl A_jI^Jj . p AV SjiJ)(((Jjlll ^1 « lwxl l IjxSI 

•\ts 



1 A a f- 1 "v tj 1 \th 1.A ^_ljlX. Ij! '. A jl c. 4j]l ^ 1 ** "* 

iujjjjIJI j e^A Jjf- ^ylc- dlUljj dlc-Li. JJj . jWl ‘JiA 

. (_A"l > "l i jl i)!\ !i* lgj»JA=k j 

lil.l_i.laJ! J^-Jjl 4 _jIajj sIaII 4-ilgj jJJ Jj-<ali]l .lail _jA ( jiuuil! i_Jj 

.(JjiaJJI i_j jjt- ±x-i ^A e jf\* o ' ! 4jj^)ll Jj!-3 4 '■luj 


^UJI ^j_Jl J-s^a. 4 jljliV' lM <jJJ-JuJ'j j»W' 

^j_ji ^^aJ; ^jj-^ J-? 3 u' j^- 3 ^' * 3 'j ‘ j*j^* i>“ 

CS-^ (MJ^' ^ Jj* 4^^' £-“^' 

ladJlj <£li)l ^U^Lk^V! jc. UIjc. Uil U <Jt . a!^ jgXft <iJ J^l 4jjj 

ji ! ij!r, 4 '■s.j usijIac. cjiiji jji-fc-i (j-« vIjj3I_ja1i ^ 

4_u.lJl CjU.iUaj-aV' t>»J J=^>- J' ( 4 ^^^?“) 4a*2i]l JC- (jiaaj 

4_Jjii] 4 j<U' l 4_LiaJl ^..a Jjal^ aII fjjSJ' (j!jail J' jU-ii'J J^' 4 ^ 

A_jlij ^ 4_)C.j_JJ) CjIjLjjC.'^I jjLuU yJa . (cj-iiit c5 —ij ^L_u-aJl l^sji fj) 

j j' 4 J Ij (.LjV'j SjjSJ- aJI <JC-jJJl j»l^a.VI ^liiik. AjjaIII JJ^JI 

.|_A^ £ • ^4t_-u$lll) IajjC-j di!iLaL>L4j Cjl-iLc. ^y> 


. ^ jM £, ^ 

1 ^ )An ^ ^ > -4% aI AAaIS 4jlJ^-uaJ ^ ^ ^jl ^^1 *-a]I 

j m\ \ ^ \r_ ja\< A \ l t A>.x>i'j A_il^. IaA-^ litaj 4 AjjIj l^l£^.li 4 Vj 

\ ^ ^ A«L-uLo 4 ^ ^ a V I j \\ 1 w..^ \ ^ 4-nt^g 

J=>^! ^ ^ ^J?j) ( VA 0^') ZJ^ t> ui^' i^ 3 Laj Vj 



• (®J-M U* “' J Vt Lu»aj 4-Ul »■ t Kj Vj Ao t SjiL]|)( j*xaJ| ^ 

'-f# C j-k a . as SaU*x]| 3_£iiil jaI jkll jl ^Ull ^ jWHI jxj 

.4-jC.jJJl SjjAill j$_LYI jlkaVlj j»lu-allj a!>L-all CjjSljx 

:^lijjla jf^l JjiJ ^ijsualj 

? jJl L>iUl _j; ^JJ±. aju JaVl ^ JM$J1 ijjj Jyjkl! 

<ji . *1 ""*J 4^-S pk a. Lx : 4_Li1aj . ^j* «-nxl l jjx (jjj*x*Jlj 

^jLi sjjj (J Jla I4JJ (jjj»ic.j J$xxll • (JlS ^luij Axle. aJJI 

OlwJI # A1 J1X. iJ Jc. ,jjjj CjLjIjj ujfrLaJ . ( j££ SAaJI IjlxSlj ><;lr- ^ 

. (-A“l • “It jjjVI L«l) 

AjJjII l$a3 jA*jj aJLJ! tjaj ^^ xil - ^jlutaJl jAj : Jjjjkjj L»|j 

• i>“ klj LaA^pJj jJillj < —laxJ l£ <_£ja taala jjC-Lxl ‘ 5LLJ 

: jteji <^L*aJl lk>j 

jUltrt Uj O-Lill 4-^lfc 4-Sa j*x ^ ^JLaju t_£Ail t t^JAxil k-jlmaJl : JjVI £jtfl 

OIaj ijjSli . 4-ld (_DL_$Jl JJ jj IaI Lsjj (jjliilj j$xidl JlxSI jA j 

• (Jx ^ x ' l jJl (_yjxi* i_jj jC. Aaj (jx AjAaJl 

£j_^ajxil iLfc ^ LjLjIjjIIj (iujLjtVl j>s 6 jjC-j ^Aj-txll tiijAaJl 41 Jaj 

LUS2 jfrxlll a A-C. <jlj jSLJj aj_xi ^ lAl J^l jJ| ^ 

j^j A_alj ^c- J-L Aj_ k- aLi LgJ ^ tt’ij jLlitax jULjJa : JtoSVIJ <Jjj]l y&k 
(_^Aal aJJ ji S_jjj]L (jAi!>l!lll 5-Lil ^puuill t-jjjc. a*j (JsVl ^ jxil! jj ^!*]| 
eA-^t (j*-aal ^ AjIaj qa Ixjj i ^jSaA t JUSVL 

^-lxll LjjLjaijlj J_t-aai t L^jjjC. Aju AjJj ^ jaiII SijlixJ <Lial£ 
4_y Jj-SV! oAjajj ^iaJl (Jxjxa lx£ jjAal (jsVl ^ jxill 


V* 



. .1^.1 lilli ^2 p jib Vj ‘ U^jlr - (jila (jULjiJl (jljUj 

^ If- jjLuiaJl li& Ijli 4 ^-aill JjlLa l-iLus. j$2 : u-)Luiail ,j-a ^^iliil 1^*1 

^^IjS UkjaJj A_i_y». Ajjjll L&)J (j^J <^3 £-1^ tl^4^ O^ 

. 3-3Sfl ^-i (Jvl^JI ^ j' I**; »'»" ^Aj ^> jV'toll t_UjuJl J_ya._jl » ^j>« *»' l — ~iVn*t — 

~i n ) (3-sS/l ,^-3 J-g-laJ (>-5 JV_$Jl U 1 _ (* <^-3 — ‘-ril—maJl (J.1 lil L-a'l 

V <—Ublail li-A ^2 ^A*JI f>J flj-3 Vj ‘ Oi^ J4-^' J-»£a3 4-JjjsJI 

<j£*51l Aii (jiVl ^S JV fJC. Ljluaail jV ‘ »Vj UaLua.1 

jjLsjjJI i—lli. b ya ^juA (Jil$Jl (jlj (j^» aJc> IgJ >13 — oj^jj ^J*Jl £-a — 

I Aa.1 ^ixi Vi ( jjijll lilli ^2 I j>u"i.La (_^iul AiV 4 Au^lail VI Ai jaj V ^_>ill I^Aj 
^i^ali ^jLa^ll I.XA ^j-i \--<ol . A Jaojaj IjjI - JjSfl jA^ail ^2 ^V*al mail \a 
t^jl j \. ^ill jjlijl 4, jl t u»k (Jo-aS lAjajj CjVlj (Jjl.laJ (JuUil l£>1jI cljl- 1 ^ V J'lf'* 

(_>-ajjjaill jJkljia (j-lc- Lljta. (J-^l l-aj'j (j^dl Aj Vj-a*-a (jfLi fi (_£ill 
. ajlHa-all A jOall CjLaVj«Jl Ajj^j j4jSl_^<ail (jic. (JV-limVI (^3 aJjl_>^ AjC-^ uJl 

» _;•>■—■ ^_3 Jjj l--a J-b ~ **} (JauuI 4—iLmaJl (_^a I^A J^-lJ 

A_Jc. Alii t5 L-a AASI J y»j jji U^lfc Aill ^jJa j jaC. ^ Alii Oit JjjAa. qa ^Laaj 
IjjjSlf p%I& (jli 4 ijjlaili Ij'j 4l^aj-ua2 1 Jl )) : (JlS ^iuij 

.(Jl1.l4j^t ^ 

ejjii jtfi : (a_J |JJ^SI ) (jA»-a jl - liili <J \c. Aj Jjlujl LaOoC. ~ JV^VI ^JJ 

j \ ."' \ ir. / j U' l 2_ilc. Aj (JjL-aaj )j >>i v jl iu%ll aJV> 1 (jV 4 ^aill Jjl-^ 9 4 _ ) l j 

jLj faiJl JU. ^ ^'jjj j J* <> >i J • 

A_uaifc ■*> »'■» j Ajlc- Aill ui jJjJJi^)ll (j-a L-ll i»~t — ^yja^all I^J — AjI j^ll ai* 
I CjU-jlj^llJ4 tjJJJ-iJl j Jjliall JJXuJ JjLja. ^Jc. ^i 4 flxll lifrj Aill 



^ j»_C- lil j_JJ^J ^_ix]l J ja£| (_j—lc- (_>o-U *<'1 

• ^ j_£> t-iLuiaJl jj3j*j 

ijj >»£■ (jj : “&J ^ j»UI ^yJl v-JaIxJI IOA - J 

Jl-^lj *■—ulall ^jl jC. (Jilj ji*jUI jli£ jx j ) xa .*u ' l jj 4_i^l»xj 

4_il t-iLJl (jiuu jt vJJJJ ( jjl) 4_iAia]l liA jC. ~ JLxj jj| Jlj 

LH ^ ^) A < \A> Ax 4 J ^ A(il l J'ihA' i-jLitaJl Jl Jil$Jl (^^-ac .1 li! 

4_iAlx (jl£ jx : JlS Ajl ^jaaLill jc. ^cjjjx jjl ,Jls.j ‘ jAaJail jb£ l>* jj - '- 
-^J <j' (JVjIuiVI <'-£•?■ j* <! jjjjj ^»j jxill Jjllxj (JV-^luiVt 

. ( 4-> ja-JJ ^jx^all ^LtJ jl aJ jli ^c. 
J-^— ^ 1^1 4_jl—jl (Jc- \i*' ' jjl .l^'i^xll A-iilll (_)-aj .13 j 

' ■.'> (»5JV.il I a 1 a jlj 2_iU]l V _>1 c5jj <Gl j JaVI J 

4 ^ ULjj^ix *■ " . > » ujl AjjjIlAJLLs. jV 4 JM$1I (U*ll jAj 4 ^C. JJl 

<*>^ Ajli lgJ j ). ^i- 4 j Ai .1 ojfaJ VJ <U)jll i>» <J j£-<uJ V j_£> 

131 lx!j) e.lxj«Jl £ J*£ J _ JUj . jL-iaxj ^.jJl jb (Jj| jlxVI jl L-jbxaJlj pic. Ill 
2 -il^lt VjJ iSj-i *-+J (J^C. (jJVI j-# u 1 u^" J-i 

A—Aii^ 4—Luuij 4_JXmll J 4 ^]| 1 ^ a 4 * '»^ 

L-jl au^ILj ^lc- |j| Sj^xkJi ^ jl ^ jU^VI jV fjjiil <Ljj-Iaj 

^-1 jlj j»jj-aJI Aaic. 4 _ )■% j j J L>° U 1 t —''jl jLaSL 

jLi) kjjjiaJl (jl ( ^U u ' l AaSall j £3 ^3j . ( el j jx a^fi .1 V j JM$JI 

jjLLiiil L$J jOJIxjj a l 1 » ,A .1 gtiaj jl jSLxj ( jl^ui ®A& IjlaSlj jsvSjlA ^s. 

t "' '^ ^lj 4 ^—® ^ J^-j-il jjl t _ s -lc. (Jj Ijl 4_iLixaJlj a_}l_j^j »j> ^->11 

S^' 1 4^ u' LT^ - Axj^ixj — Jjj uLu^aJl jV Aijj 

kiLillj 4— 1 »jJ I jli 4 ' I Ale- jA ^kll I^A jV 4 AJj^ja j£j j»J _jlj 



j!SLgil 4 —lUa 4is.l jx (_$a 1I <jLajail JjjxaaJ Jlx£l Axj JM^il 4jjj jialu 

. jb^l!i]l 4iJ 

. ( jba- * « «a_c. IjUSli :<_£jlixil 5 jIjj ^j) : - ^^j»i l Jb 

4_jjjj ^j-ic. ■ 'I ■■'•*■!' Ja IaI 4_jj^.j jl ^ju xi ll jljaj jAilllI ^yic. Ajj 4_jl JUL A3 j 
1 ‘ 'J a 4 _ijjj jj_C. j-x Jl x^b t^»ll jj-ic. Ja l—xi 4_jl 4_ic. jlilC.'i/l A^jj 

^_i jiiilall 2JJ ^ J^l$Jb j^b-ala. IxAj 4jjjj j^xlJ 

j lv.' l j| : ojj^_il*]l SAtlUl >.j .»«>.i(bllA ^ A_i>laJI £jALa .ijjlSjVl ji«j 

j l 1* ... JA_C. I jlxS'li 4_l _>3 fj$ix 5JV^ £-b -^' ‘ LS-^' j' LS^' 

4 Alajl ^Jl J bilj 1 i_llL*Jl £jax ^ ja. > “n w' l : Jli (^yiaxll Jfic-I j- 4 J ‘ j^^J 

. ^ ... ■''’■» 'll I jAU j]j bjAa. lib 

|j_^A .T.l l . ' ■.. — ‘1 j i n^i V 4xxi 4_«l Uljv_flJjbJl ill: Aab l jl 4bll 4xa.j joJ 

Ia_£aj I,v.Saj Ia£a jt jjj-ic.j £xb <^l AjIIaII ^ fWtfl J ‘IaSaj Ia£a j 
L x L_jl_uiaJl jV ‘ s_jL_ ixaib ^Jju^ll jljaJ Jl2 j* (jic- "iJ 4x3 <J“^ F^b 

jbii <Aj_jAaJl j_« J j 4 <Vtxll jlj 4 j-Jji^j jl jj jiltj L*xb 4j j£ jx J$-bJb £ ja. 
Jbiajl 4_ix AJ..VU1I jxiJ 4 4-jbxaJl JaI 4_ix 4x$i) A3 lx 4_i]LLxj ^C. jJllI JfbJl 

,^\ ^ A1 j jbllj 4 1 ^-n 4_j\ >u-k'l 

1 _)Lxxail Ja! 4xx 4 Aft ij lx iiiLkxj ^c. Jiill j$-xll jbj A j^aixj : ^jlxill ^3 Jli 
4_i3 Aj !>Li 4 jjjxic.J ^xb e jlxj jjb!ilj s jU 4_J| jbj Jj 4ixa. ( ->g ) \ x JUajI 
. jj jjic. j L*_xJ 4_i j_C- £ j-L Lx 4_iV 4_jl_uiaib f jxxJl jl>xJ Jli jx JiC. 
Aj 4_iS ^j.. J 4 _kjj_illl <*' J^'l jl J - lxAAxJI lAA Ajjb ^3 « jjjS bj Uji-L j plxixilj 
T ^ 4_3 j£ j_C- j^_xlb '—* 4-jbxaJl jV 4-jl tu a ib j»jx^a]l jl»J Jb (j* Lff^ 

J!)L^ll ^c. IaI jili>lj J$-iil Jb»£l J^i jj^xail j Ixi ^^Jxil liili ^yk. (j-aj US 
liUA t_)LxaJl ^ Jxail jl jjja.bxll ^l^uil j* jjai^xll ^JJJ . jJJ^' ^ 
A Li.>» 4_3Aj 4 _JjIaj 4jj ^_uj liLlij bj—lSljxJl 4_ll m> . ^1 jLxjll lA_A ^-3 a£L_u 


VF 



V . 

^jljjs A_)j~aJl CjVVI eAiUo* A- 3 ^' ^ AjAUUI AjJ-laJl aj^SlI Ajjjajj 
l-K* *•’ <^— 3 J_>**-4l (j' £-a . (j? jLLJI ^a <Jl!u» ^1 Ajbliil Sjoil! 

c^a!^ cjUXJ Vj l«s JiLS J <jjjl] ^ V Ifjji*.j o^jVl JLJ; ^LL 
lil L k l n-> l - t>» j»JJ f>-a Lai . jl^-ill j (Jjill (Jjial liiiij S!Lx»]1 

?J~i f>-» ^ J^' Jj*" 3 (Jji» i> lijla U-& U 1 ^ “ JXfrll 
6-^J LjU— all (jixjtj -ULa l—*jlj . (_ja 1*1I jjJi <iic. ^a>_^4 

. (jl^axj UaLua.! fA JJC.J 5ijliaJl£ pl^iill ^«y 

lh 4 £. JaI ,jl cjLiLaJU J**Jlj Jjili jjjj L* ; L -n;, ^jJJ| JjLj 

• ejL^ull Lfrj J-aI Jl AjjL. J£ ^_a ^ajjcj c.l$lill 

(j- 3 S 1 J.'^' l Jj-^j • ^hw' Ij (jijSl! Jalili^jjLx ^a 4 JlU! JaI JjL jjii.lj ^jla 

uW*-^ jLa£l *Lij £-^! Laj . jJS kiLJj JJ-C-j (j l -^-' j j fl .?■ jlLal 

® J 1 - 1 ^ CS - ^ iil—lj (ji 4 i—ll » »•>' ! ^ylc- (j-a LaAjJC-j (jLjaxjj 

LaJ Liial^j i 4_aJaa A_JLiu . «iUo ^ j*VI Lit Jlii |j| aj ^jLil 

? ^x^iLall Jljill CjL Aj i "* i«t»» 

(( A A. rtlfr jf-£U ffc&M JJJLlj Aj j3 LLjI (illj JjJj Lax j : J^L £ 

• j 4^' AjfAj 

J-A 4_jjLill ILaj eJj_^jj ^Jx!l jj-jxaj L»lj ji_kJl f.lx.j A_aS ^ghutu LI 

JLj Ajjij . 4-JJ24.J jA ^kkil ^yjaAJ jj$LJl ^jljiAjVl 4>» jALLII 

^jx jAUal! 4 Jajjill Uj^ ji frlill A_l1c. liij-a ftL. (( A a.x^U 

vh*“J ‘ j*-“ j-Aj ‘ J>4 *aJI j^-Jlll j»^L t> <JS : AjVI 

^ ’ J A-JL-A -■ ^ L-Jjj\*A.VI ^ J_A l. a!S iC-^-ul ^ jy jj . A a y\ A ^r-. 

^-*-i Ji J>l-A ( i ir - jjxa 4 ^laLiil <_5JJ 4 (jiianill 4_i jjt- ^ 

jl A ■■,iii A_uj^j U JI (jl-S c.l_j-ui A_ii*J (JxLill ^ —l» il J^)Ja qa 

(jL£-alj j 4j-L Jj S-il >!! ■>) ji 4^tLl til ja Lj ji . A_j (jjj j4^W 


VI 



A_lls Uo j fc*»" A t - j * ^>'1 Aj 1c- -'^ j ^JUll VjJ jjmC- !Xj Ajjjj 

4_jL*jaJl (Jj Ijl <_jl (j-« : US 4 ( iudl (JjjSJ Jjl £^^1 (J* <_£jxulill) jjjjIsJI 

4 iLiix f ->j»H S ^jUJl Jj_a.j Vj-1 lSJ—} i 3®*^ O - ^Da ^ J^-g-5l jl ts^ 

^j_2 4_La ^ J ■ ■' ^ 4_jj^]| 4 aVa-». ■■ \\j t ^c. j ^ll L _ ' w..ll i_jj^>^1I ^ ilj l^gi 

.(nvi *^1 JUS) ^jjill 

i ujl_ jjoJU a ;j-^ ■ -»■»'' Aj^^ll jA elj! (_£ ill I ^jLlails ^j iu i l JjiLj 

(jiiAjill (j-c- jc-Ijj ^aSJ! (jl : jjjjUl! Jla Ii\i . AjjjJI t-iUia. jjj*j ^j-o! SjU*jj 

jl L_lU_uJl JUi. 4 4_J^j AjjjJI ^y» (jSaa]I (_>ajlll jlJL» A^_a. 

^ '< 1 jLa . (ji^iaLiil AjSL*^ cUtull dj^Jj Ji^gJl __)gJa jl 4 Ua_£LC. jl ujUjal! 

IJ w i J jji ^jjjLji] JJ *»■ a - . A aISI] IXj^JJJ ^l_^j-U 1 »j»l ju-lll Jj3 _J-Ul 

Aj cjLbJaJl Aiikj 4 U_yj ^)g_ui]l (_£ Jl A Ajj^ll uludJ 

Jj_i.J J-Aill JjlUj L-il tu-ylLj J^jll 4-jjC.j j!>LjJl ^c. Ijl 4 £CJJ**i Jw' 

Ja^ A i'r- j A i > 'l l j 4&JC. £ja S jlSa 4 aJJaj >_ijC- AJV 4 Aj A*»jL 4 (jU«a<aj 

l ilii ^ : Jlaa | (jjj^lj S^*il I_jL*Sls -^J r - ft jla ) — j»M-uJlj S^U^ll ajIc. Ai_js 
jU-^aj J>Uj ji ^ylc. JjSJ JUSU ja !II Jjlu 

^jl t '1 ■■'-■-"; AjjlU fj-A 4_ilaLUj ( I_jL»SLs ) : A_1jL 

Uuj ^ill (jjSjllj ij\ i .a*a j J_j^J jjlj lili ojjoHaj sillj I j uutj 

• 

i_j_j_a.jil (JiUnS A-jjjll e-ilg-^1' A-SJUj 4-jUiaJl j! ^iU. JC.J 

. AJj*j |»i fjA IwiUutJU AijC. jjjui 
A^j. 1 jJj A_X.ij jjiulj t A^*j L_lL-iaJl jl ^Imj ^jl killi frl jj ^ o^jjj Jj4jj 

a -jj -q'I 4_i& ^jjij-uij Vj 4 Lu^llj CH“ *• ) ' j A ng -ll ^ 1 k .j d-lill 

A_4lll J' ^jj c Ufeini l 6J-Sl USj Aj<a^LuiVI A^aVI AjliS ji jAj 4 ^IS^VIj 



2 _aJ! J-a CjhLuJl ^2 lillj Jla 4 SiL-all ^2 AjujUJIj 

U^ 1 ^J-*^' 5j|ju V'- UL = k ^ 4JU*1J jL ij lit j . .K^yij 

"'" V 1 '-^ a - <i g-3 djIjjiUl S jiiSJj gJjlJ! ujUoJl A ; j» ,-U liiljj 

• l ~r^-“ L= ^l jLy £- jUJl jV ,_>iulj t ^j ja a l-s a jaa)I j 

®JJ j ts-^ - - ui,! - , ‘ dual^x (jiutJ ^2 viLmlsJIj £jJS]| c_iJjc.1 iilj 

1 JJ*^' 5jIaj lie. Aj uilj^VI £•_pil jLy uiAa t 8jAlkl) ^uili 

JUjj AjUu« A_lil Jla Ollj . jaaJI £ui AuulJl ^^uUJl Ji. iiU^£ i.yj 1 ]| 
owt^l ) Jlij ( 0-aJlj O-LUJ duilj^ ^Jt, Ji t 4_kVI ^S. (ilj^luu ) 
jjjjj JJJl J^**& ^J| S!>Ua]| ^Si ) ^JU; JlSj ( jU*^ j^eEJlj 

j_J 11 dLiliSa LUu* J US j ( b j$JU £lS jaiJl j-UU 

I eM^JJ 5_u!>le Jl ji JLujj AjUoui j£j US j ( jUw^j jUIJl j 
i-LAs . Aja.lj J-Uua <ju> iaiu JSJl j 4 £taJlj f_>juai] AUilc. jaUI ^ji Al Uu. j£j 
A_iUu_ui A_Ul lii C. ^j-a J_Sj ? g_aJlj fLu-aJl ^jJb A_u jaJj aV_wilI tjUiaJl JaJ 
Ae^UJ! 4_ijLac. S JJ J o- 1 s JJ^-=> frU_Jl ^_i j^aIIj ^^wUJl SjjJj . JUij 
£-* ‘‘^ «JJ J v'-**=*- £-+~a' J 4 5-9 jaaIIj f_LJl flJ] 22 J jVlj t l aa ? J ^lr 

jjUIi Vj Jijli V t _ s —SJl jj-SJl ^_a JUu A_ill aIm ^yic. Lmx 4 Ij’^Sj W ■■■•> j^lll 
IjUaia . AjJjll AJiwaj UUaa. *—flj—*SJlj dilSj! 4 _jUia. (jSxl 

<su^ aJJIj !V AjJj ^ ^LaaJl JU*U,I JC. ^I^IaJIj ^ULJl eja^jj 

LxU j UU.O. 4_1^J CjILaI! J ( 4iJ|^ J3 4k^l && 61 i^lluu ) JjL jUij 
4_x^a I vlualjJI 4_)U^ jjlS j!j S^Ual! dual JM JaS US 

O—* u'—£ “J • Ly^'-Uj A—Lll J-dalJ Uuh ^.Aiu ^JaJI ji VI . jU.VI 1 frjaao 

jdaUJl i>jll ^2 5J^_J| ^u-ai 4 ^jJaUll JxjJl ^2 AuaLJI CjV£Ua]| 

• Ls^ (JS L? lc. ^ylUjJ ‘UU.lMI A_l]| J 



'j .i <1 j 1_Lu_ uj j; ‘i»j 4 J J-*J 4 *—ijJ ai-^ ^ J 

JJLa liLli jl Jj-i i OLa j dijSjj ^ i » » «-»j bl_S-Aj ‘ J^ 4 

s j_3 ■ ■ .■.-> ^Lil! 4 _jSc. v a II-Lj ^ j-j.}Sj j-L LaA^lSj ‘ aliSj j' '— 1 ^J 

ji Al l cjJj cLjjj' J-k- o'j-^ ‘ j--» ^ j' 

j_* jLSll CjS jl 4_iia jll Sjail' oXA JjJaj jLai kilj ft .j j£lj . jail! LbS j o'-bA 
^1 V \<J . ^Jjiuli (jLl-uV' O >^»1' J'jj ts-1' W- 2 '- 4 >-7 J JJ-C- 

^ 4 -^' cs-1' ci jj-iiU' i>=l_uV' j>^ .> j*j 4 

. yiyi^ji j *j ^1 j)JJjil' jiilA Jjjaj fJ b.iLa J^J-^^1' 

^ 'I A _L j*^"i j *a^i jj jnll ^ La-La.' AaJ (Ji^Jl Ajjjl ^j^U' j-a jl' ji -^?-J bll.i£s 

a—il—axaJb y**-* jii 'Aaj 4 jAill j (jxaball ^LuaJ j-a 'Xu JgJ 4 4_>j*xax j-aj 

C.IjiL-Vb 4^ic JliSVl jS-ajj 4 l 5(ji* >^Aj a£M <ijji 4 sr^' 

.-'I J j vf'l l j_^a .» jb J i jmj ^.i, taj 4 4 -*-jliLa j j g.abj J—ail' ^ ojl <_>“bll j^a ju^JAxl 
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cljLj gdjJl C-j-aJl (jJc. jaSII ^Lu, jLa. J^Ui jjfc -i 
j!%il SjLkL-Vlj g^jVI ^jaJl <-£Uil ^ 4 l^aUJI l^IjI ...<:\j\ 

• ( ^ ^ ‘ ) i >aiaLa £2ja ^ 

~ '• ^jjjll (ji g^& ill J^UJI — J 

^ ^ gJjLL jj U Ujjiaj jJjS J*|^| ^ 

<-K*J-^ ALjj gr^ t> Aljj ^JU3 J^bgJl Ajjj] <Uuii ^ ^Ull 

C^J-^ J^ll <Jjj (jJc. j^aj ,> J*lJC. 4 j 3 j$Jj ^ j\ 4 ^ ^ 

gpi A_La.l^3 jjjSI! J^jJl gj-La (jj| 4^2 Jla^l (j* 4 ^ ^2 

^ JJJ J'-ia Uib t>J' j"^=> Jl jj V (j^Lc. tjjl (j^ -iSj J^l c. MU-,... i 
ej*-L <_,_!! ^l£ Ja.jll <ji (job (jla. killj JJC- gpbc. <jj| JlSj JM$J! 

• J^fll aJ <±a.jx «uia. jjx Jjli f- li^i l 1 $J 

L^J- 1 -^' 4jj_dill bLLSj t I^*a3 j! Vjia jJaill L. fin >^1 bUj JJ c_iL»Jajj 

^JLC. Lai l-AjJC-j f J5 L>1 ...VI ^dalj^ai JLa A_jjjU ^lkujftll mO ■ L £ 

.aK£JI jL I LuLi AjSlill ^1 jill ^ ^jjlJ ^ILlLaJ! s^ 

^j-^ill JjVI O-Jdab ^ja tjli 0 ^| OlJ^bJl ^jJbj 
. u^» j-i ^ AAlil' AJULV4 ULu^ ^jVl ^ Jk r.-L-,- ^ 



La (jiuSju (J_j A_jI3j V ^HaA jA La£ ja 31I jl 

isc-ldaVI a^i . (j^ajVI (jlSj-a j>A Lu^>a (JasjVI J] (J AAdl l e jda j>A Ajlc. 

j~« j (_><3jVI (j-A ^ j A ill .« 2 y Ajjl j ' sVa^L 1 til,a-l lg_LaLuiA ^-Luajlj 

^-ill ( Phases of the moon) a_sjj*a]I j-aiII a^jI » jaL_L l$je Liu Ua 

j * w.U (.Xa ^j_j i »**m 31 Aj (J^aslaII (_£^a»^JI LjjLujI j^AlmAil L^A-iao-uil 

■ »'! (j_A j ^j-Jl ^-3 J » a ta l l i—. 'I » ) A—IVjk Ajjy (_£^Ai]| 

JjjLuJ! \J) J ja9 " jfl »»H aXC- (jLaSj ^ i~n J4J (JiLgJl Ajjj j-lau I3 I_j t (_^jLuJ| (_£^)Asil 
*■ ■ V» > j 4 Jal_ujV I jL»'J d-laJl (_£ jAill ^ tail kiU3 Xxa I.1jj £ t Iajj 'f * •>.' 

j_Al]| 4_£^a. 4_uiljJ dljLS viL!31 alii >u't AjIAjj j^ALmAll .lie- £taJl j ^j><-»]l 

,» VI dll—il-lJ '■ '.w*i 1 J£.LuU ^Ull aIaVI djl.iVj JuAaJll S^jj£ AjaAI dllj 

/j-IaI amaII 4 ,^.1 -». j j ^Ul (j_* jxilSJl ^LajaI jj-jj J^$Jl jaI jV dJ3j i Ajja41I 
dl JjJdl (j<iA>ail 1—1 J_>c- .l&J Ajjjj] jjfiVI <_5^ ^Wili AjJaa^all ^A jllasi ^3 l_^jl.} ijj3]l 
JJJJ-3.VI AjUL 1 ail) j!>L$Jl A—ijj ^ (3®Ji ^ " ^*3^ ‘ f fri l > « U a ,j^a*j 

(j_u i_iV_Tia.VI J t-a-vj <ilJ3jj Alnll Ajujj <jA L^aIi V (j- 4 jx$4AJ Ajjjj (j>»AjiJ 

■> "i-s. i i •■ -v l jU j| A -». i tdl31 4 jm i'l jjlaJill 4 aIsI IC-ja (j-ua-j ^3 A_l«^LuiVI jliaSVI 

^jUL— ua. JiL_a. {ja ^jaLmaII (3>* AaA Um aII ^J j a L uA ' I ,_ySc- 

.dlJtaj jjl * ~~ 'I 4Atu (jjAjJaill JLvJI I3a ,^3 IjiiS -ifcluu J13 Ai ^ li l l 

yA 1_a£ (j^aiLllI ( aJalll (Jiuj Aa»jj (jJajV I JAiJl jIaa (jli Liiluil Ia£j 

^i r. 4_jjS I ^ ir- i i <j| VI sjliAttll v i^lj^'l i^jljlx# ^yJl A uuiSLj (jLaJl 

(JJIA-Jlll (j_A J_S (j-a A—lic. gJI jll ^-lAaJl jjjIj ^n-LUJ jJuall yA Jii^l Ajjj ■t . hVl A 

A4C._^_uij dulj J4-C- jjj_Sj ^jySyaW ejl^ _« ^3 cj!)Hi.VI jlj O 

jli jIAaII jS^>All (_iVja.VI (^i djjlioll I3 a Ldajl A_ul3 ^)jC.jIAa]I 

dll -t »4iill «.l^)_^l i... ii n jAi]l jI^a J^aSi < «> -»‘<l ^^ijlaJl (J_jUl (JjA<saJl 

^_3 j _jjj ^1]| (_jja,VI dlljjjAlIj JaIjaJI (jA Jii^ll jLuC-VI j>4*4 3a.Vlj Aa j!iUl 



J-JJJ ok (J£ tjV Jja. Ail jjJ Jili. <Ui_^aj ojliaj ja£]I a£j^. 

(j—* sXj 4j cLauJI (^a a_*3j^j jaSII Sjja jiL j] J<»,, 

jkill jl:Uj A*j^ ^ (> Ajjjill SjLujJI ^kl jill jjfo J| AaL^VL Ik 

^jUL^aJ) ^_i L^Ic-Ija k_j_aj Ail VI Cj|JJjUll ok (jl j>A ^j]l ^^ic- 4 Ua 

oaVj A_koJj ojjkl «la OLLuuw ^ A_llU]l 3_JJ| lLij2 La |j| 2 <\i\ \ 

O-c- e - lj H «-k-k' <^-S I yyis-ij Ajjlk* 4-koJ <^i ^ J^ill jaj Jj^J| 

Lij ^->JJC~ O-AJJ A3j^£ t>“Jj‘ Ui*-» J (5*V ifuulL A_rSjaj 4 ' J^.m' I 
a-^Ujj Ak*Lkj jk]l ^ jVku,VI J«-k t5jiVl J>*V! ;> <4)j 

jLilc-VI jj■-•VI »1 a J_S UkJ Ik UiLaj j J3t$j| ^ jj% Lake. 

^_iL^ <j_« Liikj SjJUa!I OVaU-Jl j>A Ae. ^a 2 ^a Akliil UjbLoia. ^ 1-LaAilu.lj 

LkiJl jlku) Sj^IjII aLS^I jc. J£ ha. aJLc. aj^j j$k JS1 JM^JI SaVj 

i^- 3 jM^il ,aJ_ja S-'-ka.l ha£ ( SkJjll aLS^II ijjj V ClAjLuiaJI ^ ^jlall 

frh5lj vjj^- JS ajI^j f u...n 

3 —*-? (JJ* Ajj£a oAa Ji j_puu£]l ijc. O^XJJ (3sVl (jC- <tUjjl liA JXgJl £3 jaj 

jkuJ jl (JMA mi l (JJAj) (_>AAja]I ^jjl AJjuU AjtS JA J dllc.LuJlj OJAC.J l^jljC. 

Jkft £&ja T—Yj (JSjjJI ^3 1__aS <_>ujiS olajlj ( 

.( ? mi /nu)^ im) f u Jijj; 








(\ r-T)js-i 


•iS ^ fbd <jlj^ tS^A 4jjj £t«ajgi hdsiu () T- Y) jLd 

^uUa/^I «Lillc. 4ji.Lj AjaLsJIj Aj^iill j^lallj (JX^JI J ‘'-laaJ -laj 

i_)jj_t -S_rj J^L^Jl Jj_£« jA <JJ^I J^-bSM vIjUAj OJ-Xab icucl 

JL-«£1 <^_L ^Ul ji duLS 131 Ojjlt ^ ^jji ^»jJl jA UJ^.3 

^ i a\« \ 1 i_jSIill Laa j * ’Aaj jjc. Ajj^l UJ^ 4-ib*. ^ S^l 

^y- o' 4_j.il| ,1)13 A_ijjjjSJVl <—u_ijjl_j2kJl »I a-v*i i.. l' LALj^ja-ji ^1ill <t_ijaA]| 

'i l "''l l I j->."' ,„ l Sx- ) .J l J ‘LaSLlaJl CjljLuiaJl ^ iLoJi jLala.1 Jbulujl 

,iiU3j IL tlUibj t>*U ji Li^c' 

iv 






5-jjj] 4-.j & xx l l (jjJsuj J\ Aj V 4_jL_4jiaJl 2JLjia J] Ji.Aj jt JJj 

•(^j jj jfrijiiij j!%ii 

-: JjVI 4JUJ) 

L$j3j 4 ^^LuiVlj fJLjdl jlA-L jtwa. ^3 <i *.jx J!>^JI tl£x £Ax 

• aJLja jj. w'i i A3 a j-iij >Ti\1 i_jj^c. Aa_i ^jxi]l i_i^aj 


—; 4qflg]| 4J1 aJ| 

L^oSj I fJLtll (jlA_L £_Lxa. ^ SalLui JX^JI lj£x A Ax 

.ia^jUl ^3 AJUSA jjj^ic. J) Jjloj AS a jjAj (JxxaSJI i_jjjC- (JjS ^xiill tjjju 

-: AiSlill ijlaJl 

4_uj*Jl A^Lill (j^a X ^ 0 ^ La?.jx C) S x ' l L^jS (JjSj ^Ji]| 4_JLaJl j 

• f-° j 4^ X^° ciAxil jjfLa ji UL* X° j 

—: AxjI jJl 4JlaJl 

A AC- £x ‘-llSxJl 4_L2kjx]l £31 jx]l AAC- 1 $j 3 ejjliili j SJLaJl <^Aj 

4jjl_uila 1 $j 3 4 -| l \ x l l 4-lLa. j_y£jj 4 IAa. ilijAaJl ajAli ^Aj 4 ClAxll SxlLJl ^SI^xJl 

• 4W"i! LA** 1 _>ixxall (jC- 4 ^^jx j]| A*all 

-: 4xxxLa.ll 4ilaii 

4^-*J (_>*a*£ 4-jjjC- L$j 3 -iljJ (^1 AJLaJI 

(J-# 8 ts-^ tll_Sx L$j3 ^jLj ASj ^laJl ^3 jjijjx (Jaxxj 4JAaj 

j^Jl jL I JiU jC- Ijaa*j V] 4 JUJ! aAA ^3 ,j JJ (_£aJ| J 54 II (jxJ j AjAsJI J^jl 
u-^ ••• -^ L - A xll (j j ‘ "J •• cjl *> x l l jj-ia j^3 4i^a.A (JjS jjLxll 

CjVL^JI aA_A ^y-ic. «.Uj j . JiJ Ji\ eU jS jj£j ji jA .. . AjAaJl j!^l 
j^xj lf-uiluii ^j-lc-J 4 AojLuiaJI <-Jjj3l A-iAao ^_iji At I j3 ^Uij j£xj 

. <LaAC- jx C1 i_jjuj 


1A 



Jj^i ojpuh 

» ^j J A_jj^j j-i-Vl j-SLAj i-«9j‘ Jj^' tlH^j Ji' Jj 

. Ju-laJl j^ ■*'! (Jjl UlUil jlilc.1 j 1$j_jjjj 

-; a^i sjfriaa 

jLS >1 Ja. j OAlii J S^lgJS J j (j£-»J IfcJj Aojlill SJLJI (jjjiu Jll ^A J 

Cjj-jj (»-!-»-; » j LaAjj A_ijjll ^-Ajj (jj-^J <jV t ^ jjj k ^iU ^ Uj $aL » 

. JlaJ! ^,>ull Iaaja JUJI ^jjII jliic.1 j ajjJ' 

-; KftH I SjpUUI 

J I jl_a -iaL*£ J 1$js J*.jjj J'j aJI^JI jJij Jll ^aj 

*a AaaXjVI j^al' £JAa. J «■**! Jf?«i' 1-lfAJ ja.jj -lAlUll jjjJJ 

S_ia.jA l*-. <a< I SAa] ^jj_aJl £ j-a^aII jl-S Ijji ^-lakjjil A a£a Ajj-la «.UaC-j 
^LS |jl LaI i ‘-' y' V UIUji ‘*'^" L?J^' ^ja^aII jlS Ijjj t Ajjjil Uilu 

,T>1 < | jjj a£* AjjXa J UjSaJI 5.1a Jj JaiiS t*Uj ja-i ji 1 J-a ^jfaJl £jals-aII 
^ Ajuljil o ^r 1 al \ ^ \\ i ^ ill in dijlS Ijlj Aj^^II 4 i \l t j 9 ^' OiiC-llil A-iu A j^ ^A 

—: AjuI JI a^frlil' 

dljLS (jlj ^ -'-w J»ill l$J JJJJ : A>ua 1 ~ JI AilaJl <jSj Jiil (^A J 

. JluJl jJJI J JaaII jja jil Ajjj AilaJl «iA J AjjJI AjLiU. Ajjjil 
(JA J!j^Vl t> Jla. oaSU2 V Jc-ljill *Ja ji Jj Ua SjLSyi jj=Mj 
■-' <A» (ji AjjLuaJl Ajjjil ji CjUluiaJ! CjjJil I3]j. Aj^J' 

I jjj . A_ul JA 2l_j>?JI ^J> jjJiil CjjL£ I jj (3-aVl JJS J^i' l? jj J 
JLj Ua ,jaj Jlj^Vl t>« JU. ^U ^JJ 6^! ^ ‘ ^l^i' 

^Ja-aII Jj-% J -4 V j • tW' Aijj ^ ji j" UUi IaI^ JoUUl! j 
. jJIJi (^U^ilj ■ -aII ^jJjaaII Aa^Uu (jA ^ 1 'll Ajjj^jJa AiSj IjA 



(oLaw) J-*-**^ J ** ' jjl ^- ja . A/1 Ajjjll JaLa jj£j ji i- ' i*n^ j 

‘Mj >'i > " 1 ^ij ( jj-J=» aLaj u^») ajjJI J y^a) jc. 4jIa j Li aj A*ij i-s. 

oLiJIj Lgj L-ulc. Jial Jll 4ju$JlJ J!HJ| <U3 jJ, ^jll elaLVI jc. 2uc.|j LL 

J La jl ^so Jill 2_jjjJl LjULj jl Jl ejii jl La Lj jij Vj . -LUaJl 

l3- s '^^ J-* 4 ^ ^1—Lijl 4-ijl j Jc. JaILj (ji I—la_j £- jaasjaII ligj ^Jjwajlij 4^aw 

5_jIaj Jj-iVI ,^-lc. 4_ailjJl 2_jj| j\\ ^_Aj Azimuth aLL^JI -LLjI jj Altitude 
4—?■ jJ ^ A • (_j—la> LjjC. (JI a mi l j_A _$1 A_^jJ 1 A * ^ ' -w tj j_4a]L*jaII < * La . 

(_>ij^uL L -i. a . n jl i-J—aj (_^i]| jllwall jljjawj jiii]| vliAwJlj ^lijjVI Jjjl jjt 

• • • LjLa^Jai V] J-& La j_a.i jl—Sa J JMJL 4_jLij J j jLl^i! jc. 4jjjli 

Ji^ll £aj (J^gjl oJALaa ^jS (j^aLa-LVI (j^»» I jA aJjJjiil 4 .JC-j]I JAJJ 

j 3 _L]I Jja.J » m ClljJJ jA jl L a J-i LUj 4-ic. Llaull Lgj (JUa Ijl 4 jyaJl <■ J§ 

ji LjJ^a.j jj <_j£Lii]l J-wajIjaI] jLjtj'yL A w.VAa' 1 LjL^aJl j»l_l3 j_A Jw_i V jaJl 

(^_a 4 -c.jSj jLua jc. jLu dua. j£ jJj jjj^fiLj Llljj Aj^tc. IgJ J]| jaLaII 
a_jIaj jl (Jc. Lllj Jj j. wa' I j1a i a. 1 I ^2 jJa!I Jai 5>I Ijji Jas jA Siiu a^SI£ Jjlja. 
A-ijJl UJ-^J S ^- Jt i' c JlJ ^ ^ j»JJ jl Jj j ‘i a !■> 1 I^Jj <La_pwj-<a dulS ^-Lll 
^j .-LAjawA *^- 4 ij* J 

j^_Lll 1 a >. r»V'A ^_3 jaL jJjII jl i_i j^slaIIJ jl iaL i J L^a y-u^, oJ oAa Jja! 
dlLillj . j^_Lll <-jljJ j-A i— Laou j Lajj ^ t (Jljaw jjj_a Jaj ^1 tlJjSj (^Jjai! 
IjLa .j_*k. (JaaLLJIj j-julc- A_jlj]l 4_iil a j-jjaaLj Jli J J^,H i j^l jLajSi A-laaJ 



O-lVj L-ll >>l% — I 

i _ )> J di3 £cjjIj]I <3__>*ja jl jj La.llc. 

. uua. i— iLulsJI ( Mj) i_j.sN-ia!I mJI j ^ ^ AjjNaaJI 

-: ^LuVI 

4 _j!^j [ Day Number ] ( D,) ^jJl & -1 

-: (Mj) ajI^j Jt ai*JI 
-: AjjVI <&UJl ^ M, <2eLul£ til 


D v = 


2.') __ A-mn^il A imH 


/2 ) .... a^uSJI iuJl 
-: ^LuVl < 5 iUl 1 ^.w-ua-vs M > 2 jl£ lit L.I 

.... A.unMl ^LUJ 

\3 V = \m^NV v +\Vi0.6V^ •••• :L -^ 1 Al^il 

jj-ulll ^2j ^ M 

.u'l L t i. f>’i \ a Jl (D) Aj^NxaJl ^LjSM Jj*" 11 * 11 ^ ^JJ ~y 

-•*/** 
D = Y\ +\5 



¥L = ^T-\990y 22.2625 

J$-L)l i-L ^Vi a \Ajj-lS £_* A) k nil Jlaj T (jli oMc-l ^3 UlLui La£ 

K A—aj3 <«—ll uia. A_xjj . (j^aj-ii! lA_$i A_i 2 J^LgJl SaV j A_JaaJ i ' ' ■ ■•■*■ 1 ., j 'U^l l 

liLL jj^_Sj3 LjJ ^ A.A£. l_J_^il ^ y Jc. Ia^luS j Ajjj^SdJI 

(jL-S jlAJLaj K. aoS LjaI j IaI Lai (J^LgJl SaVj 4 1>%H AhlLa A A ^ -al l 

— jlAJLaj LiaI j IaIj JjVI £AJjL 1I Laja ^akll l$_i3 (_i^.Aj ^j]| Ajaalll Jlaj iAUa 
aill A»a.jl aLLJI K. A^ajS ^Jax j J IaSAj jAj]| Al^^a (J_ja.A A U.-.' (Jjli cSUa (jlj 

• ( ^ 7 2 • ♦ ^L- (Jjs 

i..A nan a ^yll ^ ^ ) 7 • « J ^Ic- ALa ^ Aj^alll A AC- i. *- — O 

Ti = U/1236.85 -: ^l£j j^JUl 

Ajjj^aLl AiiLJl ^IaLLujLj (J^LgJl SaV^ jj'"’ 'I — *\ 

-: <&\ 

l = 2A\W^\iy)T,7, + 29. ^M5\M(>K\HAVWM\\TV.T v “ +IUTO1 S>m ( \G(->. % + \22.KT\\ -O.W> < )\T>T x 1 y 

if* J ~ * J " J (2A*) (M) jja^iuil Ajiii (_£jjjij —V 

(F) J-aSlI (_>a JC. 

M = 259.2242 + 29.\0525602u -7>.27, *\9 5 -2.47*\0~ 6 
W = 296.0252 + 225.2\69\206\3+0.9207296 + \.226*\0~ s V 

Y = 2\.2964 + 299.6795964673- 9.00\6522 V - 2.29*\0 _6 T^ 

( jL-aJI ) jaj SCjL.ja 1U F t W / M ^jS jjii ,ji Jic. 

aJ j]| jAill aJL. A gj-t wVill A^aJi ^yic. J jjuta^il LaAic- —A 

—: L ^aLLu 


1 . V 



A = (0.1734 - 0.0003 93T)SinM + 0.002 \Sirt2M - 0.4068 SinM' 
+0.0161.S7//2M' - 0.0004Sm3M' + 0.014A/«2F - 0.005 \Sin{M + M') 
-0.0074 Sin(M - M') + 0.0004Siti(2F + M) - 0.0004Sin(2F - M) 
-0.0006Sin(2F + M') + 0.00\Sin(2F - M') + 0.0005Sin(M + 2M') . 

Ai,A 2 ^ lS fjS jiL'S Ij JjVI ^J 

A, = (0.1721 — 0.0004 T)SinM + 0.002 \Sin2M - 0.628 Sin M' 

+0.00S9 Sin2M' - 0.0004Sin3M' + 0.0079Siti2F - 0.01195/«(M + M') 
-0.0041Sin^M - M') + 0.0003Sin(2F + M) - 0.0004Sin(2F - M) 
-0.0006Sin(2F + M') + 0.002\Sin(2F - M') + 0.0003Sin(M + 2 M') 

+0.0004Sm{M - 2M') - 0.0003Sin(2M + M') . 

A 2 = 0.0028 - 0.0004CO5- M + 0.0003 Cos M' 

A=A1+A2 JjVl 

A=A1-A2 £ujSll 

—: 4_uVl aJjLlaII jj a (A) aJLsaII SjVj a l-iI 

\3 0 = i + T 


liLl^l i (E.T)v-j (jj Fi >>ij 

JSlL Cj* (u.t) 

,2 


jjI! ^—1] lx; 

\3.T = \3 0 (, 1 E.TVAA 

AT = 0.41 +1.2053T + 0.4992 T“ 

—; » «'ll - •* • ' ' ^ jAill i ijUnvll 4_lab7^1 l_jLui2>. ^jS^~ LaS 


u> 


i.T>= 3 + A 

*-a!I AiJLxuL 5 _jj11xa11 j$_uibU jM-gJl eSS J 4_iaaJ l—ll -lill 

cj^c-i JMA 6-^ (Smart 1977,Meeus 1979,Smith 1981) o^i 





La^a! jj Cy* Aablill djUUill diijja oia UjULua. aJj .iSfcllj .t-i^laJl .1 

o^Vj A. iaadl LaIIc- 4 jj b l L fi i l A jSh' l (Jjl^sJl ^3 A ]-y hiaII w‘i'Vi'1 ^4 t A_i£isJt 

^■■xl! A_jLsJj —& ^ » j»i_kjI j~)-4 C.!.i—uj A 1 »i i ( ^ ^ ) 4-.- «ftl CjLLas. AjjUL&ll l j iL »*. j 

t_£^ jIa xa II 4—b! ^_J eiSki jJI AJlujU LLoJI Jjlax u_lLut^ Li-i^s .1 ^<aj . _& ^ t • A 

^jLu^dl i_flij^aJVI ^>ii-J ^ UiLLuo. £-j-^jj ^U! (o~Y) JjAiJl La£. 
(Standard -L—«jlxii ^jl— j^I aLI j—sJVI bl—L£j( tandard Deviation) 
lj-J ^ Sia.ljJl AiiS^I jjUjj V IksJl jI^Lj jl £j Deviation of the mean) 

. aLaIUJI ClbUMl £_4 AjjlLbb Jlj^Vl 
‘-r J Jb- c ' iJ—Ajljj ^3 C'La-uill JSLgJl £JS_ja bilk .Ixj ' 1 1 » L.*it 

3-2VI jj-C. AX-liijI Lb> J^gJI a3_jaj (^g-buj t <—lj^)*Jl Asljj I^JJ^C. ft LSI J 

1 ^-jlc-bjuJb OJ-AC- J -bj! C-lLC- AxJ (jaS/l l_3_>2 Aj^£_4 si4J 4 ^MAl.a]! jjC- o.lajj 

• (_>“jS ( U jL-J jl (JIUl.bll (jjAj ) Qa A -LII jjJI AjjaolLl Ajj3ja j 

( L J-aaU J>-kll JsljL J.1_xa 4_iLas. (JiJAab (jlxil JU_a]! |j_& ^_Sj 

Jj_xaj 4 D <_>aa^]| ijc. ^jl jll jaiII Jj*.aj Mean Longitude )Moons 

(_j_a £"2 *ii! fi-lC.l_A_>a]| aO t ail Jab.j F fi.lC.L_ts]! AJ.HC. jjC- jba' l Juj 

. A3j^xaJI A jSllll LjVjIaa]! »l 1A1... I 



(o-Y) jSj 

. 6 <Lw*itaJ! ljLjIaaaJIj 4jjULa dS $^ ljU1<>*»%i1I 
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<_£jLuua]l 

j'-ALq (J-Ix-G 
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tJjjUs-ilLi 


mi-m. 
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mo 
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. ,ttt- 

. ,VVA 

1 £ • 1 

1 HAT-11A1 
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. ,1AA 
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11AV-11AT 
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i £.r 
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mo-1 1A£ 

. ,rvi 
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1 £.o 
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.,111- 

i,vr. 
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1 £ .V 

11AA-11AY 
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J jVJ 'UasJ gljaiuil Ai& UjULuia, 4JJ ujt**a, jiti |j& qa 

A^Ull ^l . y vu -uU iijjjueJl Ao^kU^II 4 jLj 2 aIL 



jao\ I 4 ■ ^>1 -n. l l 4 ^lal l .~*\\ \\ ..i-s.ll ^ ^ jw^ll 1 U-vll (Jjlac4 jl^La JIaj t (JSjoiilj 



jjlaoj V IkaJl jl JA4 jl jJjj l^Lij <LLu ( \ A) j»» jisi Sa*S CjLLutaJ! UaaJ I Jjsm JIm 

. gviaJi i>*i ^ s^ijii <Lji.iii 


kdlj |J lc. i.**'' -v j->- ■ 4jLjal ^jj i ^U - ! l ' il ,,■■%. Aaj J 

4-JJJ-ill dll J~> > «i"i' l oJUh (jl jl cI,a,au. 1 I (^-2 j^niJl £_2 jx djLL_uo>. ^ ^Sll 

^-±£>j£> 4_j^al_kjJ ^4i]l 4_£ J^. (^yJc. 0 jL Mill! I j ^Ij^ll jijlj J^Li. (j^9 ^jlj <Lalg_!l 

,_J_Si lg_i 3 ljJal ujj ll-i^l l dll^xvj^alJl j 4 ^LuiLuiVl CLi^L«Ijla]I eUjI ^ jJjj t, S^A jll 








Ci^Ltbutil 




A, 


M 


+0.000233 Sin (,5\°.2 + 2(y\2 ) 
-0.001778 Sin (,S\ o .2 + 20°.2TS 


W +0.000817Sin(,5\°.2 + 2(y\2TS 

D +0.002011 Sin (,5\°.2 + 20°. IT} 

+0.003964 Sin {^46°.56+\^%TT-Q.tt»YmT l> > 


A 


+0.001964 Sin Q 


W' +0.002541 Sin Q 

Y) +0.001964 Sin O 

¥ - 0.024691 sin Q - 0.004328 Sin (,0 + 215°.QS-2.VTS 


■ * 1 . *' l « >A."i mi 1 \\e- (Ji—aJlj Cjvbal—x^ll 4.. iL ma. -i-sj 

Jj_Ul Jbj-ki. el_*-Jl ^ j-eSil £-Sy> CjLul.ial A aA^aJ I 

Geocentric /? ) *—i jS<_>b j— *JI ka j (Geocentric Longitude A) 

Aulcjl_ul.ia.Vl l+Ljab fjj ( /?&A ) cjLA-a. a^uj (Latitude 
^jl jjl A-iiaVi CjLul.la.Sn bhi£(8(_Sjl j" J+dlj 

. (Azimuth (A))JL^l! 5-Lij jc- ^jl jil 4 a (JjsSM <jja jaiII 

^ It- j ^ : *. 1 1 ^ a . ^c— . ..*i . > .Q-aj A ^^ -a tCjAaj)'* e ^ .^.1 jeU 1 uJaC> 1 13 blllUj 

1 J' + ij. LjjjjJ ji ^1 ’la’i m(j bUi (jl£l frljjuj Ajj^)*JI e.L»jjJI ^ 

4_ij J 1C- ya Jjiau (j5-aJ4 Adlc. AJlJ j A (jjialb olVj A *., ; , iL a a l*Jj 

. w 

1 .V 



—*-^Jl —=>. 2_jjAlll jjg_Jijl J_ilji .•> j.Wi (j^a 1 liLSjjj 

<-il^ij diJLijI Ajx^LauVI AaL^lt CjUuiLLall Jj^. Jjl.la. ^3 UUj.lC.1 Ajj^UJl 

-:^l£ J i_jUS1I 

'(<*^ * ^ * — ^ ^ ^) «>iiU A^Lall djLuuLLtil ^»Ui Jjlji— ^ 

Sjliil A^jxJ! jj^JU! Jiljij Jil«J! iUiaJ-Y 

. a) 


> .A 




U-.+*. 

\***. 

\***. 

\***. 


k**, 


I***. 


.***. 

\+** 
\*.+*. 
U-.*•*•, 
[+** 




■ S^LJI Cuilj^a yjJ ujjJl]I iljj 4§J> $ 

oij^Ull ^jJaII gA Cud$ 
.MIW <LlJa 1I JjjJalL 6>UI Cuilj* oLuSk # 

.(juft nil I CiLuldJ -. *1 ■ •'•'*■ CfijjJa . 

.(juftduJI ojjfj (jjj dUl Cliijl wjUaSk . 


•Jp 

.Ujil 

■pLuaI 

•jail 


i^Lo o-flj oLuuAi _ 
t^Lua Oij oLu% . 
>5La Cii jj tjLtaSb . 
,}Lo oij ol<urk - 
i^Lua Olj qLua - 





yf^ 1 JdP 2 * 

8 4jIH4,Ij cd^j jLiJI l>u & 


J^ll ^Jgyui Jjfi, <AiJjlJ J^kUiJ Jji (jjll ^jU« S^Lt^JI $ 

, J 3 uj I gJaiM ^JJdUiA ^S. ^ UlljV I - 
. AjjJa tj^l (js. ja±H - 
•i>jllj ^jVi (jte <suii. 

.Lull 3UUI- 

.jjj^aJ! S^L-a gUa&j sP dLW|S $ 
.i^yfeSI c&Jlj*® ^Je- Sj^&sJIj 4 jj^JI CjIjjjIjJI $ 

p*=k±M jLt&i^l - 

tet» O 

.(jijVI &1 jtui utfil ;^Lt jSc. 
.(IjLuJI paJI jl }4 Cg^sj ^ jLu^rfl 5 >*U» - 


■ £uSl jgJi dij jj 4^ - ^ 

4_Aiall ^.Aljiill ^3-Sj ^^LxuVI ^-3 4_u> jail 4 »!<!■% 'I L.-'l jL--.l l iic-ljx JAaa 

4.1-aj i . 1 j . W il l j_a (. tLauil! ^3 juaiTill ^jJaja ^1 I. M i*i.„ 1 

liliol Jji-il! j^ljii J^ij J-All SiL-aJl 3 jc.Ij<»j J!lk!l Jjij jl^ili 

Sjjl4 Jl Aauulla l$-ailaS i»li jj La ^_ya j*Jlj Jjkll Jajiaa (j3j jjlaai 
J-«jj tj-a JjV A-Oail J^iLgJl 4ajj .lit i.ljj ( AjjaSII ) 4_uj*J| jj^Jlil jl Luj 
jl . “"I ^-ijj-C- iat ( ^ r xIA_ui'yi ^j_al! 4 _j!.1j jj_£aS jaa .Till a_Jjjt A*a j 

tbi kliij]! 4_uaai j!>Lak f jail ^ ja-aiJl ajl j_La»ll c lji j£aj 

v — 1 y^l—=>V ' " "“i l—*1 Vl-ilo! LgJ 4, aauaa.oil S.l_aJl J j 1^ 4 _jI.1j ^ ir. » N . -' I 

. 4jLj^»ulll 

Cf- ^bailljt^iajoJl oljj (^ill £taaaaall ajjOaJl ajlijVI o4A Jj jLai 33j | 
j (j-ir*- ~(J—uij 4—ale. 4_lll L5 -L-fl-( i? -aill Jjjj_a (. lau): jLSt4_lll3aC- ja 

(jLS lil t _ s -aa k-J-S-a j»_i 4 j^ ia . k i ll aalLa jaa 4 j^Jalt (Ja-aS .Laaa la JliSc jaAijil! 

a s—”"^ ^ ^ ‘ J—kaaS ■ ’> <> >. <i la ^»3 :Jll3 4 jn-inll ac-la. 4jaa (Jajll < 4^3 

4<.lj_aj J-ualll Ljjlt jaa UX-o3 ^llS ik-ljiall Jaa»3 jj : Jli3 ocla j 1 1 Clult 

Of-La. f-J 4 LkXaaS ^Liia 4«.l_jl*J! fAl Jlia o (.la Jjilill aalt 1 jj ^^aa 

Jjjj 4 JH 4 Ij aa_)4aJl ll^i .(^aLaJl J^ai iuu la t^aLaJl jail! ^U... 
Cjlc-liall^ 4 ^ - fvk ll ^a-ijiil! jaLiai ^_A (^y-ill 4_aaaaJa]l dilaialaJla SaU-all ajaStj^ Lil 

4ilaJl a-ilaC. 4jaaj iic. ,_£*! 4 aajjaall jliia jaxl>»<il die. ^jjAill ^jail i^aj 

frl j all *^Lkaa 4allal! S!M-k«ol!j 4 (jSV! >-‘*'~k*' jaaaal! j^ajll lalail 
\±u ^1 j jail! SX^, ^ A$n\ S^L-all ui 4 Jalll Jjia ^ I 3aa 0 —a j (. biial! 
jljjali 1 —L-aiia iaa \-lxij & ja^Jall aaSj JuC- jjSa 4 ju!j 1I S^L-allj 4 ja-kul! air. 



t (jl£-»]l (Jljj jl"L>j LaAxj ,_£I e^juilid 

o-l^. jjlijj jljjl ^3 LS^ L)J^i CH^ J 4 eilj-a 

4^4j!La (JIa j 4jc. (jjjjjl <_£i]l (J jh j±!L jl^-ill ^...kj-a.lLo ji jfl fc»U 

(4all« e^ill Jia i_jl ) (JjJa *» »» “* *» lU*^ £^j1j jn*i»ll S^L-a j^innj 

-:( 1-r ) J <JL\\ ^ U£ 



p-r) js-ai 

*if+* LM Jai'—»Jljjll Jij j-aallj jflall ^^£>1*8 Cull>* uLjaj 

^ ‘ jt+ai uLauU ^ 4j> ^Jl J& ^jj 

. ^^kuijlt j^aall Aie diill ^ 












j! jJai AjSI jaj S^L-al! dllijl fJJ jlS ^LJ^\ (.^s^a .1*J A Mai l J^i*J| 

‘ £4*-^' ^ (jji^lJ cL*4l yi jAl jh i-ajj j4_d! fr U j! jMkll 

6' u'j^J c4^' cJ* - ®’ tp! O* ^ ' S^-uaJl fJi) ^Uj aJ ji] ^lljj 

VA AjI 4 (.]jjJ)I\ Zjjj^i (f <Ti a £)l£ £j|^S 

AjIc. aUI (_5-4-a ^yiJl (jl '- ^ Alii ^yj-<a J J ^>aC- iji aUIajC. ^jC- ( ->l»nfl ^coa-k^ ^3 j 

La AjjiaS J-a.jil JJa (jaAudl dll! j |j| j$Ja!l djj j) :<Jl5 ^Lj j 

(3 ^ ‘ * u ^ ' . 1 *.1 ^-1 —*-a1! siLa dlSj J ^kiA-ulil yL*-*ry.'i ^JL J * j . l i 

L j^all ^ ji 4 (>« SX-a dJjj JiuijVI (Jjill k_L*»j Jl f. l .H I j jL-a diSj 

.(Ja_^jVlj so_jL <Jj J.J1I i., t Lijj :ajIjj ujlaJJI ^lLs ^ 

dilc-LJlj Lg-ic. jj_xa]| j 4JLSD dAJaai]! A jJaj » jl~i ... I j AI 4 ^ -v ( y t 

‘-LjjLLII (j-Sj diljlk ^»' l el-dLI o_jc.IjaS ( ^ Loll d!_£jj]| jjij Jjjlj.illj 

f-l^-^j (_^i 4 Ajj L mi l A—Jill dLia ^_3 elLu AjjJoljJ dlLLaa. ^.l^aAj » 1 <a' l AxuiLiSII 
.AjjLojoJI 4jla 1] ^AlJaJl jjljj^]! ^Lij AajbJI dilj dijL Sn>* a 1! A-uj|jj 

A-uiaUj -i-C-l ji A_iLA jjl > *-»o (j^a jlua 3 I jjxuijIjJl jl c-LaLil di^S jj 
A j x Vil l j A j .. io . m 1 1 djLc-lijjVI ^jic. bLaatl (Jjlll jl jlj-lll dlls ji kjLdLV Ajfijij 
ij s*.* \ (jLLil ^»j 4 IjJaiuijjj 4 j'r - dllijkat'i'l (jjAluiAll tilill! f. Llr- 
. o!iLi-<al! dllaji AjIaC. (Jj^joij ALu (JjliaJI uluiLI l^C-LaS ^Lxutl]| £)* 
j-C- JaaJ ^ jjl jaJl ^JLJl jloc.1 ^ S!L-4ill diC-l ja Oj^aJi Jjlia. Jji dul£j 
j‘| dl l ^ Lijjl <j_a j4_Jl dij jLj V (jJjVl Lij^ii liA 4 Jloij Ajjda 

4 j.LllxJl j 2—t>LJill ^ aLjaII aLIjII ^jad]| djLlijjl ^ Jalll dJsj 

i^j-laW ^j-a AjL_uLaJl Jjl l . 7 >.. l l a^A ^ LALn l ^ Ljla^a jjSu ^j£Jj 

^ $j 4 - A fio Vl Lj tiJ t jLc- (JaS L sJuJl (JilL AodaUjll 

AjI (jiij^al] (j£j Ajl (Jj 4 Aj (_>aiLjV 1 jLujl dj^jjj jSjaJI ,ja Aaiill jLaC-Vl 

^ 1 t 



'-TT77 




j-ijj I^JLaxIwjI ^jV 

• <*—iS^il ^Ui] AjAx^^l! 

uj-^ 1 ( j ~i*> ^jI-IaJI j ,^1 -hiaII ^_3 dl_)3l jaI} ^Luia. «' I ^1 j_^Jaj 

iji a. yu.ilI JL>i_jj_jVI u_j *" u j * ^**' ^ >* < j ,~.‘r t *'U *1 1 

j l» i j 4j jl a mi l 4_ji]| tiLla jj-c- diVl ia'I 4 4 Uj ...ill »->.^M e.Ljjj t » N . ^») l 

*■ **i m jl j jIA-.a ^ iLaj judC. CLlUjll ^3 a^kllll ^3 l *~'^)(! ^* . i—j^Uall 

JJj 4_ia.^U! (jjj_lll ^3 4 _ia^LuiV 1 -£Li5l c.LaJ! (j£ ^3 4 XU' I (JillsjVI k»«-i 
(j-1) 4j_uiiSL i«li_3_j]l la «•»-' et_l£A 4_-ki.»-n T * ♦ ^3I_JJ ^ j j.^»«' l 3j 

( ^ — V* (Jj.laJl j O^LkAllI 3jC.| JA J j_yiAjuJI 




(i-r) jjiJi 

SjAllJ! h.u<*^ M jSHI I JjlJaJJ Aouoj^11 <c.j4^.»lt £4 p 

A_ujJl! CjIjUJI je" ypAj ‘ MV. jklc. Jjlj^Jl ak Oi&SI . (Jsu *Jll J^asd! 4* ) 

(jjljAJl JjJaJl £4 4a jJ Jil ijjikll USj . S^uaUd»ll CiUUU A^LJull 

t-fc* ^ o-uill U!j> <> JC.>»il < t^jlSlI <aj ^ pJy Jil 

(King,1988)o^*j ,>♦** £JU]| £>ni]| piAfej oj>»Ji Lt lc- 



















J j-aJ j-i-a ^ Hal l dxSjll la 1-v s_ull_uil ^2 A xtjlaf. djlc.lxl djj^Ja All 
(jujl—uill (jj-lll Jj— Laj Ail jlj i j*jj jd jjj jiuAj ^5 LajauY 4 ^jJajjjjl! jj- --»»'! 
J^ld jl l_ilj . Aja—uiYI a2A> J£1 ^ aj'.jII jSjaJI dja-xt^al J3 JjjV~i.,.I dil£ j ■*<••_ 

A_aai^iiB i A—i-aliJI A_afw.ll (JljX.ll X_ii*jJI A_xllj Jjl.}_aJI jL_iLall JjU_»jj ^ lf- 

^_jjl jdi . jd jX- ]-» -v jY AjjIa-uJI A^ill Ajlkll diM .>»» o'l J^J 

Ai_«Jl ciLsjl (j—« di3j jl (j uAu Jl ^-lijjl jA jlgill djij ^LauV JjIa^JI jI-x.! 

( 4 —c-'J*j ju-ljllj j_*JJ ju—jjjj j- iuO j-lA j-a Jj£J dLJjSj SjALall A n.'iol 

j ja J ^ yz- j J jjjj^' ^ ( Edime ) Lldai j a£a j Maragha ) 

l_5-2 ( Fez) jLj j_u 1 —« djlx. jjdajAll jA JjaLaa] S^L-all djlSj! — jll 

j-« SxJl JjIxaJt oIa k»»j j j » <-»' l ^ ( Yarkand ) diajjj j 1 £Ija 

. ^ ^ £ Jl ja.j j^Ajaill) jmC. £jaU 1I jjill ^ia. ^uilill jjill 

djlsji ( -tjlaill i j^aj/l Aujcaj AjSIllI Jjl-laJl Jl a»"umI Jl <La.LaJl due..} Ail 
Jj-laJl ^2 £ jAaII djSjll JjLa. (jx -iSlall e JaII ^yluil) Jaja AijJall oA$a 3 4 al!/L-all 
Ijll^ i— I^IaaII ^jJaj ) tc.jjd djYYI oAA j!i£! jx j)A L . ' V J L* “Y' J aJjjaII dil£ . 
^^j-A Iaj Jjl JaII dllj-uX-j AjAliLkiiVI xiV j,]aAuVI oj^^.1 jA djliAll jdla-ll cLail ^2 
> j l 1 . *^ djj—ijjj ( jja]—*aa 1I jj.A&Llll l, gau^a e (j-* JJ *a: j-ja. Yj 

Vj i A j t u At ul l AjjjAlt ^j_Aj jl^all alyLkAall CilSji Jaxial AijX aJjauj JjaLuaII 
jlj (JJ—a jl 4 A^LuoaII ^2 eaji.jA AxmiAjaII JjIJaII jA XXtll IjiA liajJ J] 

1 ir. j.\ J> A_lLaJ Jlj La ' g jr-i j‘l ^ "i-*. ( ^joall ^.5Lu.yi iliill j ■ '-* l ~ Ja dj^La. 
^Jj jjjllj ji-dl J^ (^_S (*Ajj jYij j_djjAll tlc-J ^aau 2 ^Jjll IaI. JIakaaVI 

£_iajj j 4- jj_j jilallj j_J-^ljll ® J^-^Lj ^Jjd j->- AaavI jaYI J^LjII <•! -vj| £_jAa. 

A ^jJaII Jjl^l iJI S^La^JI 1 jC.1 ja eolj-3 j Yl I—*a jAL— 3a1Ij (jxjjjAll 

^t_ll.... A_ajj]I 4_a ^ , --illJ t AjjlXbJl ^jliUl JAJ lA J' A'/'ll j| AjM-> 11 i"'l j^i^ll 



4—k^aia^-all 4-il -k .a l l ^3 OjC-ljxJl i . Uii")->"' jt (JjliaJl oAA (jC- (jlxj j-iL-o-a ^y» 

CjUaLuJl (_jaJ A_]jjLjJI (."ll g -%11 £y» IajjC-j 4_uj.}]| (jjjjillj L_ilsjVl ^'j'JJ u* 

L-a ^Jill 1 Ljl »"ill A jj.’'- til i_nlLujV! 1 ^'^'"' c "'' 7 -'' oIa £ja (JS j At\ i 'll 

(jlj— im^\ ^3 ulil ji .u l l ^_S j ^ ^ (j-^J • t-i-ll (j^a jj_£! .i-La 4-<ajl3 

JJki ^Jll CjltLJl jJ! lj- 1 a £C_ll ... 4_)jt,lSkJlj i<all j Aji ...^'1 dllc-Liil! 

A S.\ >»a t ^l l ^j-5] Sj-CO Ljajl j_^lJajj a>l > all JjC.l^a (JjLsj Lj| 

jl J^LJall (_)l^_Ll . ~ i n-» j j»l_jl ,j_C. lii. £—uiUj ^jljl (jj^L 1$^ iij-> .nilI 

A ^jn'l j! y£- j « 0 A <ig <.'1 A_j£Iiil JjliaJl ji i*y i o^L^all Jjc4 ys <_iLuil^l 

. <-a_ji*-all CllljjVI ^3 <i]l a-ilaC. aAaJj 

—; <alla^a eljlj ^jj^L^ail SiLk^ dnilj*a CjOa^J ) (JjAaJlj 



^AA i^HA£ A ili-k a jL SXua CuSIja <h\ )ni\ i ji n {Y—r) 


(°) J*"*® 

(*) J*“> 


(r) e LUi 

(') 


Ajc. <Ji 

3^_J& 

AjJ * •* \' ^yc 

■ j-^.*\\ Sc. 

f J' 6* 

J' jj>i» Ji 

jjjJB 

JjV< jaj' t> 

J» Jj»c> 

frlioa.' 

^dW 1 L>* 

fi>» ji J» 

(Ji» ^JC- 

AJ^}®1 \jjlx*L4 l -il' 

S=R 

Jktt jjikj IaViC 

j&aj U jmoj) 

V-tj-v jj-*' Sc. 

ij* 

JLU1 

f iV- 

UkjAk 

if*** vjjJI 

j 

J ur^i i ^ 
f J' J Jj» Cf- 
JjVi 

J jSj Uilt 

S^R 

ijj^j 1.4.1'tr. 

S=R 

jajaJl j±S Juc. 

l>* (j^agVl 

jLili 

uljll U+j Sc. 

Jill >> JjVi 

<X*jS 

V )>H Uixl 

^jjM Aj l* 

fp 

Jia—jUJ 

^ Jii 

S=R 

* 1 A\lf. 

f J*j® 'iXj 

jlj^ filial ^ 

* yS 

lP 

VJ > 

j ^ ijjiji 

»V«<«ji ^>**»*tt (_?Jj L. 

j' ^lj 

jj^Sj \*Vy. 

Jljj® Cf- 

A ■ . tT' 

fJiJ' ii)j 

JjU) ^oa-j IaI'ic. 

^iD 

V j > -^c. 

j\»*> B ^ jL« jjl 

tP' S=2R ji 
jj£j Uoic ji S= R 

* \ » ilVj 1 > J-«--*B 

(jjSj L^UC. 

Jljj® Ak. 

vjUitf 1 

Jj» C>w' ■!“) 
(JiVI 

(jLiB 

VJ> ^ 

Jthjl 

^'\- fc- aB jiiiA ^UV' 


s^ic. 

i jxkC ioj’uJI 

«SiB 

JjVi 

l^^L-VI ■U.UJI 

i> 

S=Sn+2R 

JI J S=2R JI 
S=Sn+2R 

Sc. ^iio 

Sn j*J*N 

s-iLiSJVI 

JLaII «lilk1 ^y. 

J 

AiLlSlVI 

t> 

^jl^j 

1>*P 

y\ r uV» 

jU»iM 




cliia.1 i^ja 

y^j 1 

^iUiJVI 

i __>AaJl ^il^j ^yjl 

- »•-jj jji 

S=Sn+R > 

S=Sn+Rj 

Us (>• 

* ^lActyi 

j*JJI sliSil ij- 

J 

vjLiijVI 

ixUUii J 

JllU ,UVI 

Ji 

S=Sn o* 
S=Sn+R ji 

UL5&Y1 

y*j 

AiUiWI 

J^aJl 4j\^j JI 

*Lt*«n j 


S=Sn+R i> 

S=Sn ja 
S=Sn+R J 



ijAaJ ^jl^j J 

tLjatli ^ja 

Jjk. <J ,-UVI 

Ji S=Sn+R (> 

U““® Ujl Jjij 

IX s *- JJWJ J*»VI JI 

i j j j—aA Ajc. <_j 

jj» J+" 1 > 

^L«\& jwulD 

S=Sn+2R 

^ U-a^V' Jai^ 

^ JW* 

JW» 


VJ> i> 

JSjaaJ 

*UJI 

1 j Jc »j.^H 


jaiB iAjlaJlj frUuJl ^alljflj tjjjiil ^C.1— Su JjVi <aL-»D ^jli ^U\\ ij^iLu* c_ijjt ^u ijoj © 


> > ^ 

















































































( ^jkJI ) S^Lwall Oil ja - T 


* * 

" U*5*o bl IT ^^oJI ^ CJIT eiuif oj " 

1 *Y « piL~jJ! Sj<^k) 


(^V U^J U^' ^ ^ * ^Vl ^ ^c. eXual! ^ai 

‘ LS^J *11 4^U=j (jUjVlj L S J&' jAUi- t> l*> ^UiAVI 0^ 

• W-^J a^-wall frljj ^LaaAVl I^A diLa^]ujuj-a Cy*j 

t 

4-LUuJl 4 _jU*JI cIa CjjlSi t % jjjS 4_jlk. SX-al! ■j jr l,.,J ' ^ 

J_a.j " Spherical Astronomy " <_$jjSII jttill j; j L-,\ .y.^i 

'**'-^ ^ JjU-fui < .. iuni t I ji$]( Spherical triangles ) AjjjSLII 
^ ) 8*—» && j- ^ SAIjl jll V >S1I J 

S-Xiau* cMj 41 S^L-al! jV UjaI^ ^ (^jJ fr Uk c_k! 

I j^JljLJ <] Jfl] 1 '* 

tSjTi ctti OU*-Jf OL-o»JJ jl, JJJ\ ^ UJj 3 j^jjf o)La)\ ,*5f 3 ) 

Mi ©j^. .( &JT1JJU 

-: U/l yJbu 

^ Lr >^ ! 0»> of y?iJf o»>5 J^ f J\ 55 CoJI ^f" 


YA ijl« filjMiVI "hj|** 



Jxl_SL!ll (^3 AjJaj^Lall dll jln-ill jlijjj jldaj jSJl jldjVl jljlAj 

L^£, — 4—uiajVl AjxjjII ejji lJ \c. liLdc.1 — 

. ^ T — V J ^3j ^lajl t ^Ic. (_JfLdi dUi£ L frlla LLa 


4j_liu11j (j>i a 'til dll j L^]' £. _dal ja (JfLuoll I.AA jx ^jdaiLj 

. (jiia.ll JLJ1 (jiLajj^l jjuVI C3^J ‘ t^ 5 ' 


(^d.1 id jl) J ji j 



(r-r) jii 

O^J^l Jj» AjjAlJall <_pA«]| SjjJ J& ji <»jJl jlft dl^^Lol! jjJjj 





£_ijl I J* (. JajVI SJIllI L_iub ji Ajj iaJj 

L^jjj *L£i cl^Jl J L*J J-LiSjl Jti Jjk J t ^^1 j* ^| j, 

jj-jJa C-IXl! Xjc. j_Aj J-jill (J-ulLi ajjl^Jl Jbj 4 ajjloJl ba3 jA J 4 AjxjJI 

<-s~^ J-“% f- 1 Jjj-baJl j_* L gjr . JL-Jl jb 

‘0 UY ‘U^' J 1 ^) 4 lj-^1 jjl Hu J 4 ! Jba (UJ! Jl ^aj j 

~ : ‘'r 1 £J^ Jc- J> £JjVl Cl _Jall ebk j 
cU5! frU! J l*J g-liSj! Jai JA djb j* Iojjj : jjall - i 

I j] J «.ljbu.yi -kb J-C. (J-Akill Jl jj Jb ) 4 a JUI ba5 _jA J Aa* jJI I^jjjJ 
J_kll Jj_L A_J| LalCxa AJla <a JJI JJi ji^xj J Jl ( C U-J| Ja^j Jc. CijaJl 

Ixa jl Ijllis 4A_JJU]I 4±|j 4-illi Jj .Jljjll Ak. * Jill IJ Jl£ <J| 

cij J jo jj AbSj ui ^jUbVi _Ji]i cij Jjk 

• vjji' J Jbuj ij jbbVl 

iaUJI frlibl jb jjj Jill csj c-l^bsl j* ajSj ib : j^saJi - x 

u 1 UJ^ (> * Jll J^ bbj j* J ) JaVl Cbi UlaS u ^.t.tl 1,1.1 1 

• ( u-*^ Vj> -be. JLLj Jljjli lb hj^jA jl£ J]| JJili jllj j 

1—aii ^jL_ualj l£JJJ-C J_u3j j_^a*I] ji -; 1 Jl—aa 4_b]la]| L-ai 

V jljA-Jlj JjVl J jjAabJl jl J-aLi JjbLj Ajli ^jjjball ^Jjjj .>.11 

4b3j balj Vj Jj Jbaij 4 V> Jb Ja V LjV Ljif, jl jL^L 

ji jjJUIj ^^bJl jljbaV Jbuj 4 -Ub JC. JJiJl Sjj jja ^jliHVI 

^ blL*£j ^Jjl a^L^a jbu bSjJI J LSI jlil Aj£iLaJ| be. j^.l lj jj Ul l Jij 

.(1 ^ AX 4 j!>L£]l) jLJl J cjJj'j 4 jlaaJl 

J-A J JilJl 4 _i J» a Jl ^^abJl 4_1 jjb J-a LJaj IXjjj : tJjfcaJl -f 

O - ^'" 1 'JJ (JVI Cl—ab tj a C r Jl (J^a J] Ui*J| <jlaJ| l ^ -] t J >aaJl 

(J-aVl j J ‘ JA^VI cLJL sjjjiil CiSj 



J ga .*\ l 4 J 4 <_j3lxia 4_Jj^)-i-ll -i-*j 

Ls _$jjl J J_ui]l _^-g-la C 5 -^ 4 jj_^iaJ (jiaJjV' (JA^' jA Ua J^aLJl 

!_...)J » Cjajl jlLial V <j) -:Aj£lLall (JlSj 4p ^AT 4 ( ^i>L£II )c_! ji-all i-llSj 

^LuuV' <_$iJ J-a ji' J-li jA L_J jx-all (JllSj (j) j 4 (_£ j'uli.7' 

I 4 t i. i j» A\ . - iS j gVn killjlJj 4 SvL>-all ejlgJallj 4^aliV^ j (jliSM 

j_^.VI 4_i cr') J'^iJLS CjS^II i-iiic. 3 * Ijjaj 

l “i -3 i a j 4 _^jA S^jic- ^-iLaj Axj ^Ic- (_j-uAud! i jjL) {.I ji ' «-«VL lill^ 

. 3371 3 3 ^ 

^L-^l 4 -jLjC. -lit (_$! i—lj-i-al! CjJ j A_*J l j^a L$j3j 1 -lJJj ^ f Lufl ..]' — t 
Jjkill £>li»J «.L$ 1 S} (jJl 4 ^ J-^' ( 3 -—C- J] J-si-uj 4_Jjji]l -i*J JASkVI 

(j^a j-A j 4 j\ -jja.VI 4llJjll JjVt 4 4 >JjSj »'■ >a» U (j' _ : 4 l . l l i-a Jl Jl^j L 3^'^' 
Jji (j-a aHjj 3)Sj jA 4 JjS?l cl^ l —^ 45 -“*'® 45 ^] 3**“^ L '■!* * 

. lilli Jla Aj£JLall JlSJ jjL-all ^ 45 ^} ja "u a j j Jjill 3® di£ll 

-: jail! -® 

J_=kill O J \U' 1 4 &J Iajjj j-^®" a7-^ 4jli ^jl!i)l 4 , Lai 

^_g_laj ^jjl J l^jlc- JjjLuJI — j-uoLia]I J2£-~ t_>aAtu3l jj^Ja Jjl ^Aj 

Lai . 1 j.*nLa t La-Jl Aju-oJJ 4 -LuJA^. ^*J 45^. (»J (j* 

LLaj ^LlLo—uu» j ^ hjj j L i lu 7 3 ^' (. j^Jall j 4 <U tjiC- 7i 4 4_)il£ll 
c^ j IL. ^ I I ^ j -wal l j ^ w^»l l dlij A ~Lajj 4 4 a lf-i 4 j j) ' > c.La*JI ^ylj 4 ^jj 

J^kiJl ^ j-ila 3 -® J-Aj t/J j^ 1 ‘ u' : 4 ^'^' 

0> iLjll <U jA_JJ 45 UI <; j_Jall JJ-^ 3*' “ LH^' j'i-“7' 45 ^ (j-iL^iil 

4 ^ J -V'l l 4 _jj ^ ioajj kiLliSJ 4 Liu 1 JJ-g-5a >—*J > ‘M ^ .a ' 1 3^*^' 4/^ ia*iijlall J> ^'' L 


\ Y V 



^ diijl! (ilij ^ill dajll ja,J ,jjjj^ ^jlSJlj 

sj-^ic. ^Idi J-SVI dl_^j ^Jiio- . ulll t^liaul ^Juj jjL (. I jiTutiVL lillj J-^J (JjiaL*]! 

. J 3 ^' He. ^aaIW Jjjd ‘Z 0 = \0%° (^LuJl JuJl J ^‘| <a.Jj 

4 JJ^ tu.L-1 4 -Ljj ja <dajjLkll (j-aiJl d!jLall jl iaJ Jxm La-a 
?J~} i^- 3 4 jjIHl eUA (.] jiJ l$jl ^ii-> — ^^ilill p jJt ^|— 'LajJI 

H. / 1 “ '* ‘Si 3 HjjHj (j-aU. flkj (jaJJ jvlajlo 4_LUjoj dl jL*» l> aa1 ftljj ^<U 

•P ‘LW^' 4 JJ J 4 JjL £-« ^^dajVI JaVl 

M 1 * >1 ^ li^j ILlHjt S5L-H dlaj .kuji Jj) 

JljJa 4 l^ui3 ^jtyl <£^ 3 . ^Jc. t L iajj 

J-*'^ t^Lu ^l l ijL^lW S^Vjj ^LuoaII (jiHl! <iliikl j l$i jjjZj Iguj jc-j 

'.’ ^* l .' ’.J I $ ‘ 1 X > • -Hit jill J-a jjj£JI Igua ^jjjliil <111 1 ^ 1 » -s. <j£ij 

O^J^' ^la_u, ^Jc. 011*1*J 4illda £al JA ^ qiA^aW S 5 L-J 1 djliji 

$1^ t^- 3 UJ-^ A’ J UJJ' ^U U J - ^ “ ' ^ • 4 HjVI >aj iajjjj La 
<_£ial! J-&I jUl oja c>Hxj <3jx^ J] <2kU. iAujUl J 4_^alill (jHjVl 

( 4jSj£1I )^—S^)*u qa (jl] <a,La. ^_j i^Ill£j t o^Lk-all dual jaj IgJaLujI (_^Haj 

U^ - ^ -0 i^- 3 Hjc-Ijx ^ j . W il ^Al^Jall aJA (JliLiLuo^ lg-i3 ■■■*' **'11 

• (_K>jV' ^Jajuj ^jlc. 4_JjlL<a 

■^J ^**' '—4._,i „ ta % ^>-^.1 c5 —1] jL£x (j^a aLLk-all dual ja (jjLujj 

CJ- 3 (JJ-^J (J"-*-Hill j A_au jj 4 <aljL all 4ual ji^JI xil jaII ^jdjxllj J jL.l l 

t-j* us^- 4-kaill Hlij ^ 4 Jjiuj (jHjVl (>o * ja. La aL»-J 

^»j_J| i—lle-l —uj (_JHa ^ylc. 1 t _ s iu (jjj-all dijj_a j Aau tdlL] L«jj j . lg_La 
o' 1 - a3 t-plia ^LaJl J dlijVl J_S (jLajVlj Jj.j-ia ll J£ ^ 



Ax .JA (jxaj ^ mS A*• ^^ >^La J4-^' oX>-a (jlji 0* is^i 

Q \J»i.ufl JjVt £-3 ja]I! (-JjC- U^ 3 J*^' 0 4 J 3 *' £*3* if* <u&j o'^ 

^j\'S\ A-iC-l^jx O-C- l3 'lA l *< 4_lll t—plia q! ^<a\l *a1_1a ^3 O^O 4 ^ '—ijj^a 

4uil ji_aJI ^51 J^all (J>» .Jl ' (3 »^>» J £-a OilAjJ j=AJ\ i-l)ljL-all 

Q UV» V SAxlj a le i ' ll AaJ V o'- 4 J>^' l?-^ 4 J • c5^" 

Jjj£jil_j l_Af.Lja3 LllLa cLajJl (_yl] [jAajVl O'® LjAUa L-I_jj-o l$J3 

o j . (jLx^a Vj ti*. j/'^ (j-Ull L-LaAk O* 4 **-aAaj La O] • J 

L-a li) jUu^V' £ ^ *^} ^L_k-ai ^ 0^ <t —>' 0^? ^ ^ 

1 O- 4 S? <x jjij <-j\ pAc. <J-£i j .<^1 v i V i O 0— 

(JjLjIAjj fJjL&lIj L-1 _jSI j-all L_j\ ta?kj <■"\ <Jl—xa tyLuji'^l 

4_j£lal) 4 t. i'L.\ l jL\ 1 ^jjj JaLj^Vli .(Jjjiall ^iialt ^»i*J Aaj O jL^ 'j 

Lxab L-a Jjj jAA]1 ^»A3 ^jAS JaLujI jA ^Jjlaollj CjjSIjaII L-jUu^. ^JUuAj 
LAjIAa ^_S *;■ ■ *' (jAijV' LjaIa Laj 4 Vijuii\ l eAA ^jlc. t- . m j m j (JJ^ L* 44 ^" 

. ^alaxJI ^liJl J- 1 ® '- 4 -* 



. <j£kJ| <LaUJ| JjJaJU S^UaJj £uS|ulu,^ - f 

±-x.\jA i 4_il£ 4_LuJ! j ^ SiU^ll ajc.1^ c ; h>-. 

U-iUkV >iJ ^1 <jL£* ^ dljUJl JJf 2^ dl^yij jlkiyi 

'^ J O^jy 1 cs-lc- u—i»* cs-ij frU-uJl LgjiS jxJ ^ »,' l 

^ <>* ,i( Vj U*ilj j^jj V <>jj| cj^VI 

jLS: uULu CjIj <ouu (JjJalLj ^uaaJ] Ojc.|j^l Cjjl£ U1 j t Cjljl* ^LjS 2 -.- ; 

^ ciUii * UjjU Uj **£L.yi jXJi ^ijc. j> ^ic. iui jl* 

VJ> 6 xc.j* 4_^,U i 4-lkUl g-LJI ^ ^US jJiSj ^ .. •-. ^1^1 

jjii] L_«aJ ciLljj dlL*^yi XC. J* liijll (j--»j C>^J ( jUaiyi ) ^--^11 

‘ J,j->j )^Mi f jUj ^jui iikui ^uai ^ ^lui 


. (m* 

^ ^ if* Jlj^Vl 6- JU ^ V 41i o! 

-k^ ^Jc. £-£ Y Clijll LgJ ^| SlkiJl jY l^jjc, J „<.) l 


^j,J J^UI ^ V>J| J tj ^ JJ ^ J* ^ 

UiSJj A^Ul! ol_iDYI ^1+jLjLMi l-iLuoJI ^ jUc-VI ^ 


(jl lMI> lb 


<J± Lp-jVl «Jc. vj-U- L?V S5L-JI |^ 

4^11iJ| 4-J»nWl CjjXa ^jLuuJ dJjJ iAlill 4_ubJjill j^klljj 


^ cjiaj AjcuL AjSIs i JA Ui SiL^l! Cjl5ji 


L>* ^J <J^ (jl 1 t l^J AU^ jy.11 


^LLk jjic. SjALkj j^Jili s^L^a .IL5j ILLuJ Ja+jjjj ^ JS 

JMVI (J—111 St'^^I Z5L-~3j AjjILJI 4ak-,J l ^ Jljjli 

J^ill e!l^aj >-»a.Vl ^Luuoll (jiLill frlilklj LjJ f 1 ,^.1 1 SX-aj I I 

^L^JI tSLiill ^jaLL J Uk JjL^II ^Lu^JI jLill SjVj S>Uk J^jj 



4 JiV! Ou SO x'ull Jjj-i jIaJLj ( jLLjjjjj ) t _ s _lc. jl-lOal ^Luklj 

• (—A 1 V *t V 4 (jJ.ll I jLa£ ) ^ylljjll ^Jc. IgJjjji (Jj3j (_>^Oiil 4_)jjC. 
4_j£li3l OiLil—uiaJt ^Jl (■ j "y H' i^y-A o>^ all 4 " 1 jal <_ >1 joi a. ajsjS LI 

^ V-» •n. 4 ^ A ^ » 1 4 1 ^LLkl 4 qLiaII f. 1 -a .. 1 ^iiAjudi! 43 4JS^jla 1 4 3j3. ill 

^_3 ,jja j Al l <J_j5j • 4 °Li,aH villj] (jjjal ((j) ) (jla^a-ll j l( X ) (Jjkll 
l il <**A w 1 l .1 1 > 4 _iflj!l ■ J J ~n- ~' m 4 **M ■ Ol ^_)l_3 4_jl_)Lud^. 4 _ILu>o 

4_l^) j jjJa j 4 Z^yjya LgjS/ Aikl ^»ljl ^jJ fjJ (_^V Ajj\ J.ull 4_ijl jJjluV 1 (jOill 
- . Ol duSl^ft <■... .ll m'Tw 4 jLc. ^jlulix (Jkij (J^-^ 4 (J 4 

.AJ-uJI qa ^jj ji ujLuI JaI ulwi&i 4JLjla (^ -V) 

. ydt&AH Aja,j jiil LjLul.ia.yi — i 

jl (_g jHuj, a : (JjiAilil (Jj^. (_><ajVl i$ J 4 * 114 

(Equator )«•'jlLVl SjJib <_$ y^u^ LS lc. Jjajj ( Ecliptic )aLj i AI ' Sjjl-J' 
4_ra.jjjll Ol_ul^Vl ^jj-iuj 1 ’ tt XV + (j-jj ^jljU ejJ—aia A_)jlj 

-:^1£ 

(j^Liijj 4 ( Ecliptic Longitude) X ©^jjJl Jjkl -kk -: ^ -1 
( Vernal Equinox) dike. VI Akai ^ CiU.jkL £jjd' ®j 4 '^ c^ 

. 6-la.l 4 1 . ,.ll (J^L. | V*l • J ^)4jwi 3 ^ (J4J ^ _jl_jll (_>“ A * 4 ^ A "ujS J VLaaj 

^Ujj t ( Ecliptic Latitude ) (j) ©^ jj^ o^J*^ _: 

4_1aj3j (j 4 ^" (_$ jLa4u\ 1 -1*'Jkj Jij 4 c.. .) \. '^ 

Vj t_)jAlk e-l-A ( a_a jjlJj 1 (J m j uiI I Aj)j ^ Lull 1 j L . ^ Jlbu (j u A u i W 

jlii X ^ a j i^)]l (Jl 1 V-Vl A. Iafl J ^y3 (jjiAjjJl Llic-j ^ L jllij 

. l^L<a 4_ul jltuVl J 4 J^^l 1 g“)lJillA.1 ^ u^~») (JS (j-o 


^ XV 



( £ Ai fr u La ^Jc. ^Ujj 

j* ‘ (Beiser, 1964)(Archer, 1980)f>k* j* ^jq ^ 

^ Jj-W' Ja-i. <j'j * L«jb IjjL-a <_>^j*j| 

JjJJ .ki. k-mjo* j^j • f>U-M £jjU 1I JLk, <Jlc. ^ ^UL 

ulj-ajyi ( Sun’s Mean Longitude ) L @ u -^Mt 

^lAiJLuil j jj*kl ^jjUil (Sun’s Mean Anomaly ) M 0 

• 6 ^ L?' A © ^jjJI Jjkll Jaa. L Juma u ‘ 4 Jjj_>kl ili Uaa.. ^\ \ 

. q^ajHI A^ijiuiVi -(-i 

6-^ Sa_jjI jll <CLua Jibjj ( a @ ) , 1L A - : \ —(_j 

^lijj Sj 1 ^ 1 j ( jL^JI ) ILtUI 5^1 

^3-lc. jjjU Jjj jj ^ * 11 ^jll ^ jl jll ^jalb AjjI jll fi iA 

. Is_jm ^jLaxull pljluiVl 

^ -M cEkj ~: ( 8 0 )^ jl jll Jx*ll -: T-cj 

L>UU ^' 'A' UJ^J ‘ V' j*'j CjU.jAlb tmliu <_£jba.mll *1jluoVl 

0 ' 1 ^' if-ij** (J^mill LaAic. ULuij tj jlarnJ! *| jlmVl Sj_ib ^La_b 

•S^IIaII 

tii 1 — LhH Sjj—aua11 A_jjl jll ^ -: ( H 0 ) 4^U1 <jjl jll r- v 

^jl* ^ L>^J ‘ 0-^> £*_><• jbmaj Jaakl ^Sj^l! Jjj 

• ( U-jl j>!j ^-Luall ) 


1 TA 



—: ujUj Lv^, ' i_jLuiaJ 4a*ialjjJl CiVaLlaII —g 

i '1 "'N Al ^j_a!I (_£J^L_xall tcj j' jil ^jLJjiaJl jLjII cjl i»~\ l — ^ 

A_ic- ^il_J j^-l' rc_jj\_jll ^j_ll (_gA>l jaI' jl_lll (Jjj^j j A_i 3 jjjiAilll c" lljjl Aaj 

. ( JjiH i. 8 > A \ i A 

^LjVl AAxj t. '"'^j cl)l}lv>La]l j dilAaVI jy jAl t _ s ^ c - IjxJIc. 3*^ 

A_ul_l]jadl 4_ LIaJI Ja_ii]l A-iLaj A ifr-t jjA a-lAdjI cl u<~>Sil <3^ ^^jjjoSj 

(jjjlS j^a (JjVl |J>I In ja Ja_k LS _lc- I j-gJa l X Ac.1—uiil j-a c—LuiaJj 

^ujUL iia 4 jiUi jiS (iv^ r) e uii ^lui 

-:^Vi£ 

1 -ag \ il ilj'vM Ai^x_a c^jik^l ^jjil j ill j A nul l 

<^1 jjll Lr Ac. d m y ^ 1^0* \3T^ J£ujs>. -kl ^ylc. JjUI i J i ^all a lie. 

. AjlVt Jaj^uill «.. >>i jUk-VI a 3^1 ul ^_ui f U All JaVj 

jli X 1 = m jl X = m j^ill jl£ Ia) - 
m = m +1 , y = y - 1.X ~X“ 

jli ^5 Ij jjA 3 d ^ (_ylc. ^ Aua ^' (JjsG A xuji^ AijuJl jj£j LaAic-j 

d = INT [ ( m-1 ) * 62/2 ) . V-r 

* j ■ dsu aaXlII (jli a l->j. .i i aJjluII ." "I jl j 

d-INT [(m-1 ) * 63 /2 ]. r-r 

. jl^jxju V -“ll j Ajjudll jli X jx ^iSI m jlS IaI Lai — 

m = m , y = y 

^1 jail { _ s \c. aJslLuuII j A „|,^H jjjllaJl ^i 4J&1&11 jj£jj — 







d* INT[(m+l )* 30.6-62. i-r 

(Sjall jaij (jjfLiutj 

d = d +d .o-r 


1582) y <1uJI Cul£ 131 — 

— • i^r^i A & B i * '■■,■*.' 

. A = INT(y/ 100) .l-r 

B=2-A + INT( A/4) . V-r 

jIaJLo B 4-j.£LaJI J^xll A J1«J I* 

(j-o-ual t*P °AY) ^Lc. ^ ,^-^j ^111 

£ » ♦ (^y-lc- A a i Al l J-Jii dilj i tu l l J cLhJajjal 31 J 

• ^ AjuUjS i" *' j \ ... 

. ajjVI aa>L«JIj ( JD) ^Ul 

JD=INT(365.25y)+ INT ( 30.6001 (m+1)) + d + B + 1720994.5 A-r 
: ((» ^ 5oo ^»lc. 3ia ) 5_uUljaJl (jjjSlI <Aja ^ w..-^ Y-^ 

T = JD-2415020/365.2422 . 5-r 

^l. lVim lj (Lq) Jaa. J^a ^ \ — ; V—£ 

L = 279 °.69668+.76892T+ 0.0003025 T 1 . 1 , -r 

L@ =L+0.00134 cos I|+0.00154Cos I 2 +0.002 cos I 3 


+ 0.00179 Sin I 4 +0.0017 Sin I 5 


If. 


n-r 









1 1 234 5 dua. 

Ij= 153.23 +22518.7541 T 

1 2 = 216.57 + 45037.5082 1 

1 3 = 312.69 + 32964.3577 T 

1 4 = 350.74 +445267.1142 T - 0.00144 T 2 

1 5 = 231.19 +20.2 T . .U-r 

^^Ac. (C) (j AJ-iLux i—buiaJi 1~ ^ 

—: (_jl t. 5- n% 

C=( 1.91946 - 0.004789 T - o.oooo14T2) Sin (M) +(0.020094- 


0.000lT)Sin(2M)+ 0.000293 Sin(3M).. . 'W-r 

(j-a A. 0 <l«ua £ j Vua) (jxj 

>1 © = L©+C - 0.00569 - 0.00479 Sin (W). U-V 


1 ^LJ^uajl! (jl (jl-lajl (Jixjj 

©_x 4 jjhaaJl JIAjc-V^ 4—laij 1) (_).ux>uU JjAall l-t-v .3 jju , 

-jl i2) j-k L_il_ui'klLi 4 —jjU-ix 4-j.ll»\1 A3^]l (jjSij La ^jfc j (JjIaaII j i n.., i 

W=259.18 + 1934.142T +0.00207 T 2 +2.2* 10 * 6 T 3 . ^ o-r 


V3 • J (jjj o A. © 






V Aic. 4_L)t j £ um )}\ uLlLulA^VI 

AjjI ji-uiVI CjLjjI A^M L$ljJ^Jj <_lSk CjLjjlA^Vl ^AklliU yj U] Aj 

-: ^Vl£j 

^Ia- Vu i L ( Obliquity ) E Ajs y^S\\ S jjIaII (Jjx AjjI j i_i l ...-»■ 

• l^S i—ill <iljAal <LijVI 

8=23°.452294-0.0130125T--0.00000164T 2 +0.000000503 t3. . 


.u-r 

c>j 

8 = E + 0.00256 Cos (w). ^ V-V 


^©-5^0 jIujVI (J> io4 i l l CjLulA^j ^ ) 1 U I ^ (j£xj (j-a j <— 

^ U£j AjjikJl 


(X „ U-lLu^, —j 

© • 


Tan (X @ = Cos (E) Tan X Q 


\ A-r 


6 i j i a 1 —gT a ifl t ^ 0 \f- dilc-Uiill SjIc. (X 0 

^ V 1 ^ 4-C-Lmll j ^ 4g. \ ^n\ l 



L-jLui^. —C 


• L-gm ^ ^ C. ll<fl 4jlg_S ^ ^ j n A t i^l [\ L lnl\ I 







^J-jU Ciij (JilA >tlll l" )1 jll JL^.1 I (jj^j killijj 

-lie. ^j_j]I viLlil f_yua-u^\ diLjjl.1^1 (jl t a\c, i A_ja (-_il_uiaJ! pljiJ 1 _1 jilxall 

L c jjaj Vj 'i V- 1 nl. wV Lu^)SJ AilLLa^a (jj^Jjjj j! Igiij^iju 

. £tj\jj]l 4 % >,~> ^jlc- jjjj V AiV AJLaAl (j£-aj Ia^ (Jj‘i■ >» jl^Laj VI 
. ^iLnv y-T 

ac-Luj T 1 JjLsk (_)^“' Ail£ AjjLajuJl ^»l j^kVl ji *■_ [jA 

^_iiaa]| ^ill—j e-ilALal (j^ajS/l jl jj-i I $ .'. ltJJ Aj^)Alla A£^pu 

k_j)Juj AjjLxluII ^I^^VI jl pi ji-LuVI -la-a. j-a >>>■»' jll (_£^yj • LiJ^SJ 

,*1 n~il^]l I_«l . A_j^jl jll <c.j_uJl ai i 1 ^^JaJk Lujij Ac-\_ui ( ^ T j .Axj 

j--a A_JJjall > 'll (jl Ja_^V_j3 Aj]La_ui]l (_jaj_xll Ja_j_lxx Ax I ^ If- j-all 
^j > 'll eAjfc ^^C-Ajj ( ^ jlrtll ^xxjll (J_^x JJ-^ cJj 1-Ail k_j^xj V g, j3*>a\' ( ->> ’ll' 
(j-c- (jjl jl' U^xj (jjlj ^1 (Circumpolar jUAlL ) 
ej-jl.} £_Ja3J I <aAlc-j pi j~i w.y' l-> A jj_c. ,_£jl j_Jl Ai_<alj]l Al) jx Jai 

( Lj jjc- kuj 1 i>a I g»l-isj LaAjc. j (Rise ) la ^ Ai,u } l*4j^>a (jaVI 

4_ajlxll ^I aVi t ub J?V (^-all—xll k_j J J_xllj jjj ill I (j-aj k )»'^Jj(Set) 

-: a_uV1 

u rise or set =0 " 727 [Cos'^-taiM)) tan<S)-GMST at O h U.T+tx-L] . X • “V 

L.S.T (rise )= 24-^-Cos _ 1 (- tan <t> tan8 ) + a . 

L.S.T (set ) =■— cos -1 (-tan <|)tan 8)+a ... D-X 


i rr 






1_jJj jLa-xuil lha\\ | a_ILweJl j (J-Jxll 1 _aA CL J 5 dl 

Ja_ij jjj (J“ Al Aabll (■ ~*i j3j 'll la m^-La — GMST • /_jti<auill AjuuojlIIj 

U.T = 0.99727 ( GST - T 0 ) <£UL> ^1U11 Cua ijSL 


T 0 = aD - b 

Aiuill AjIaj jx ^IjVI .i-ic. Dj i AjiSall Jjx .li jj clijl jj b JSL 

. .^>^>1^)11 ^1 J» •>!' J_jla]! Jaik L J j_pa^)C. la,?k (|) j 

Sin 5 = Sin <(> Cos Z + Cos <j> Sin z Cos A. VV-Y 

( Azimuth ) ^jUkJI ^jail ^Vl eb>bVI Ajj! j =A 
killil i_Jj^)i-Ilj .He. 90° = c" ia>« 11 (jc. (_£jl jil -ixjll Z = 

= Cos ' {Sind / Cos$ ) 

A (m) =360-Cos' 1 (SinS/ Cost) . 1Y-Y 


j-Lji <_ 5 i.llj v_ i uuj jl >uSiVI jilij jUSftVI (jJ*J ia.VI £A 

• Jjj jj£Jl AjIaC j!Ljjj i_j jjill A-AaC. 

<jaa. ta il Aj— uiilb AliSJ jjC- l*jl Y] ^j.>ill 4.u>iilb bSs*. 0jbj AAjLaII klllS^bkll 

^Lx^uhILj 4_uLllSl i. m i .i j ajLuall k-lSIjSil AjjLj jaalllj 

• lS>^' 


A_ic* L_i jj^Lj \ Jljj (IhH (,>*3^ 

Cj_lJ 3 vlljj 4 CjlC'L—uJlj ( S.T ) ^,^^.11! jjAjib (jiVl 

( Apparent Sidereal time A ST) <j jftbJill ,jaa2i 1I jxj jA Jljjil 

Ala. joijIaII ji ia .Mill j A A t a l aJ l jja ttill mill ^ >^ijaaJl jl—3 jA jll oiA (J^La j£lj 





2-lV-iJ (j-* jll t u%j 2_j.iliic.VI ClLLmaJI <_}_£ ) . !>LilS l AQ ■ ^jC- (jlj^ijj 

. (dlSjJl J.laa 

ij-A ji_SI boc. Cos H (jli 90 - 5® (j-a ^>j£l (j) (JjSj LaAic. 

^Ui ^ viv (n -r) A_bu^i ^bvi j jiL«j v ^ ( 1 ) 

" 4 66.5 (_)ia_JC" (JLajj ^iaLLall a.lA ^ .a mi ij ji (_JjaLLall 

^ -a > nj* i t J_>y x ^ jbi y) (j-a S jjili I ^^3 (jiia i nil 1 <f- <■ i i«~i V 

b>b 66.5° JaiJI ‘Arctic Circle bJLabll ajaLaII ajjlbLi b-C l |^a 


• (Antarctic Circle) bu^iaJl AjjJaall SjjljJL 

i_iji_uLiVI mi 4—dlc. 4_a^j (juaiTill i_j jjC- j i^-&J l ,'' 

-: ^V1 

^ ^kj_LiL) 1 a g l aj t ^mUjiLa ^L^alLaj (_^»uluu]I diljjl.1^.1 i ln.-vi 

1 “0 f —i L.S.T2 j L.S.Tj baA (jjjSjj l3J^)' ^j5 j 

-: bM 


T©=24.07 L.S.T©1/ (24.07 + L.S.T ©j-L.S.T 02 ) hours ( 0 h -24 h ) Xt-f 


0,°985647 J*c.b* X 1 J^bk 0 .wa .i,U J J^Ul jbjjj 
a © 1 t S © 1 ^4_> Vu ,iV ^-i biu i j A. 0 baja^jJl jl^Lail I^A i at.b 


A. ® 2 = X © !+ 0.985647 


•■ xo-r 


a ©j = tan -1 (Cos (E) Sin ( A,© 2 ) /Cos ( X© 2 )}/15. X1-r 

Sin (8© 2 ) = Sin (E) Sin (^© 2 ).X V-r 


t r» 






ta-v 


or 5 02 = tan 4 ( 5© 2 - I l-8 2 © 2 I 2 ). 

^jl_alja*Jl jl_all j s^Lx-i ^ <* -v j-s.'u,4 _li1 jjjojVI dil-ijl Aa>VI L>*J 

—: ^ill duSjail (ji c. i 

n 

11* = ^- { Cos'* (- tan 8 tan (6)) + 1 }.t <\-r 


^jLajaill <_J-XO 8 j ^1 jiaJl (j^a J*-ll -laa. (j) d 

^ ri-r jti-r ^u^ii ^>j 

L.S.T ©2 (rise) = 24 + a©|_ H ©1 


L.S.T ©j / se j\ 24 + ct©j_ H ©| 


r.-r 


L.S.T ©2 (rise) - 24 + a@ 2 . H ©2 
L.S.T ©2 (set) = a © 2 - H © 2 . X)~X 

c 

ual (^jjjaall ^j-a^ll (_ylc. (Jjn->%\1 ^ T £ — <3 ^Ll 1I (_}—ilaJ ^ ) 

^ja J>Sja1 jA t_jjjillj (jjj-ill I^Aj T ©( set) Wjjjc-j T© (rise) (J-aJJI 

* 0 j\__lll (.j—tJall jl_u^jl J._ aa! \\<J Lalall I d ’^1 ^ 1 (_j>i jlj (_jiiA_uil! 

(jiajVI L^ 4 t_i3ta^l JJata (jc. 3lda3 (_gj ^ll (_jiajVl >_C- 

. ( geocentric parallax ) ^ jiil 


) r\ 





—: ^Jal! (_jLuu&i —: V —f 

(Jl ^j) ■ -*»a^1' j) 4 ^jji<a_uoll (Jl_jj ^ C- aV v. i. V 

ga (Jlj_^_ll aj_jl.l L^al ) Jlj^)Jl a^>jl.S (j, n <a> «\ l jfij-a j^JC- jAL£la (_>>uujill 

1_a.lic.J 4 | ' ' J '■vl l j (Jl -a >TiM “'Via lj Ajuial^ll 4 “ lA'Jdj ajLall ^ .a Vi» 11 a^jl.Jl 

1 a \ -v“ I 4 ■O.j j ^j_JI aJJil (JJa (J-2^ (J JljJ)—!11 a^jl.} Aic- jn 4 .il (j_j£-i 

I Viiw jjaj (j-a kilLiA j 4 Ajua^JI ^jJj (_)iajVI <_yAc. ■ ^ - a '^5^-a LS^" ' • * J 

jy» 4jjjSll (j£LaVl a VI cll-laj V I^Aj 4 j^Jall -lie- LajljS ^fiV) (Jlall (jl 

^_kJajJ |l — V) J£_uill ^j_a L_<a^ Ja_a3 A \ mi l ^_2 (jJJJ-alj $.lji*uVI 

Jj_^a. (>ajV' JJ-i-J £—S'c^- 3 ) LH 3 jV' Jj-^ A_jjAUall (j*u»_vlll 4 _£j^. 

4 Wai ^_3 L-ajl^ .““ V (J 11A ‘“11 (jl Jaa.V-Jj 4 ^AjlII (JV-i (__)jiAjill 

\ _ijia.j 4 | 1 - aj^l l ) VVajuj 4_^jj (Jj 4 m A 4jakj 4_l^*J Vj a-i—^'j 

(_jl) 4 ^aJ (JJaJl (J^-aJ (jl ) jflall aVj-a (J^J .( ftlUJl ) 

(JSL-uli' ^j_a L^aS 4 | u_)^)jJl 4—g >.“ a »1 4n' l Aj£ jj^o (JjiAjjJ' (J'jj 3 —^ c - 

(_ 3 _sl Aajjlj 4_iV 4 (J$_ui ]al' aV-i-a L_ll >u ~^ (jL Laic. — V) 

jV ) -i-k-al jil ia—k iJ \c. jl $1 j_iuiV' -Li (jc- e^*_i j^ic- (JajIJ 

,_jajV' Jj-a*. (_JjAlJail ajJ' La jl.U 4_kij ^jlc.' (J4 A*u11 J 

. ^ Viaa (Jj)V-»\l Vav ^-lc . .Lall x J 


^ rv 




( jtiau til AjjJtUaJi ASJ^JI jLul« (T-T) Jlki 


C — »■—J' 



. ? uvi ±kV a+j^ i ± a^js. ks & ^ ^UHi jU-u (* - r)jid 


^ rA 



(j ajll 4_hl*-a juij J'jj-5' ejJib -jj l a. > u l i jj-JC- cH® j 4-^-°^ 

c*Lij a,'I i"n JjSLij ‘ ( ^) J*-?^ <-)^ 

^ \<~. >■»•>.\\ l'hA j"'\1 jl i al *^**j ^-la.<a\l 4_u3^jji LuiLuil aLII 

(J j m U -v ^Jj 4a_uij L_1 jilaall £3 jaII <^3 Jl -ia^J (jjiAilll JjJC- Ur* j 

*-n. ) ^j dutj iiLuial J4^\ (jj*J 3iU (jt 4 I>j ^Uaill 

(Jj i a 'ifl \ t(JI Jail j_)jiLAiu \ ' jjJC. (j-ajl ^dlljLuiaJl 4-lc.i ^^3 (Jjjlii.} 

3 -lC-l j-a 4 ^ ...^. ’i aj ■ i" ' A jj]| 4 _laa!iLa £-a jg J-dl o^L»-a 3c-j^a ^ C. 

aw ^->1 1 CLl_j3jo1I ^ujlj 3a1*j ^^jil (jIaLJI ^3 ( . tLui' l _^-ujl ^^3 j g Ja il evL>-a 

.j a 4__ilc. (_J_k^aaj (_^ill ^j-^a^ll ^ Jc. is3_a)j 4£.l_ui 4_sLi_«a\j ^3l_i3j t ^3l_*Jl 

. lijl ojj^iaJi lliU ia\ll 

1 f- j<i 4 i t i..i ^_3 » ^-n."' »■■"' ^ "'tt 4 j ...1 ...VI 4_Alall 4ljlji-ail jli i jit 

~:^A Ja\l S^Lk-a 

— t4_ijVl ^J^lx-aJlj (E) (j-°^ ^J-^-*-'® *■ . A m~> . 

E=y Sin (2L©)- 2e Sin (M) + 4e Sin (M) Cos (2L©) 

- 1/2 y 2 Sin(4L©) - 5 /4 e 2 Sin (2M). 


rr-r 



Y= tan^ ( £ 12) . YT-r 

. f \jluiVt o^pl3 ^ylc. 6^3 (Jj-a 4-jjlj jl-iLa =g 

Sun's mean Longutide J jL Jai Ja^ jia = L 0 





Sun's mean anomaly (ju-aaili ^ jaiVI Ja^jLa = M© 

( Eccentrcity of the Earth's (_K>jVl jlj_a] L_s1j_ajyi = e 

Oribt.) 

— ■ 4jjVI <l4l»-all (ja L_luiajj 

e = 0.01675104- 0.000418 T- 0.000000126 T 2 .. rt-V 

M= 358° .47583 + 35999.04975T - 0.00015 T 2 - 0.0000033T 3 . ro-T 

(jl 4_iV Ua j i( Radians ) Ajjiaiil l U jj]L E 4 -LaSll 

J4ll Jj^i ^Ji ( 3.14 ) 4in\ <audllj 1*0^ (CjUjj) Jj^ 

XC.JA l4_$] t (15) jj-lc. l g"i a (^Ac-U* ) 4—-liaj ^1 

-: 1 

12 + E + (5/60) + dt = j$Jal! b'X>-a ic .ja 

4LU ^iUaill Jjiall Jaa. (jc. lHuS jj]l ^jj3 — dt 1 |J> - 
^Uail! JjJall -ka 4ijx>a ^a_i (., Uu-kj j (J jaVl e!>L-a]l Apl ja fj^axj L_)luia 
La£j ( A ) L_lj. Ua .a i l £JSja 1I (Jjlall Jaaj (A, ) ^Lll 

dt=4(A '± A )/60 

tkUial Cilc-lui ^1 JjajJ (o) J i_iL4aj -; AkOl a 

. Jljjil J ^yxAjoill 





. 1%^ ul j = : i Jf 


1a i» j ^jfli j S jjmVia 4 As^jAl-laJ j ■ -«»I' ajL-<a AC- ^>1 Ja-U^J V 

*.1 j] lilliA j 4 (jA«-a (_)*a~LLjj (JJa I^]j Jaj Aj-al^ll Jljj iaA.1 .ji,a»Till ijilia 

la 4 (_^.a jk^v^ll Ia^j c,Lai*]l /jjj 4 al'i-v. -a 


Aic. (jj£j ^aII (JIall 4_Jl I a' ■ ^A&A p ( jsi (Ji (Jis JA*^ LsAa& — 1 

• Jl jjll 

cLalc. 4_iic-l jjjjl jjSJj . 4ull« ^^*5 JS JJa j^443j LaAl& jaV) — Y 

Aja*£1$JI 4_uAjVI A^Iax'I ^3 ^Aalju Jj^/I (_5^^W ^ JjuJI 

.\j£Is 4-jl tu-), dj^aJj AjJ^aII oAA 4_iAajC.I ^aJI 4_lLa c^-kj JJa jiiai jljAj 
lil >4U 4-l_jia ^Jl IjjLukX (jj*-a (Jia (Jjia (jl (JiLa]l (JJaJ <SJ>--»»-»ll j 

t jLi-aS JljjU ^k UL u d l j jpT- (^a^Luill lAA j_L* (_J^Ja 4j 

JaaJ ^_^it<a-ulSl j^iC. L1 a2j 4jja jl£j ^-uj ® * (_^a^Lkjlll (JjJa jlS lil 

^u, V • (Jjill (JjJa ^ u-nj LaAjc. (jjlSj <_J!Loil Jia kJjA^ hC-jA jli ^u> Y • (Jljjll 
(_jjl->4Jl (j-ta^Lill (Jla Jjla ^ n«ij LaAjc. ^1 AjIL# (j£ lU 3 fCJj^aJ LaAjC- Lai 

.(O-r)JSaill ,jfl LaS f*. U . 4LyiS 



(o-r) j&aii 

j*aal! (jitlLall Jlaj Ji«ll JB kV»^ * 

\ i y 


jyUllJJi. 


L*ii& j=^aaJl S!iUa 4_£li]| 4+±LJ) 

— • (_>-akljj Alla c-^ji (J£ (Jji 

-ia_kJ (jiU»_ui]l JJ-P- Xjc. ( a ) t_> « A » TiU ^jl jjl ^-LajjVi ^ 1 Aaaj — \ 
^JjU-aILj ( H@=0 ) fj-ii-a tjaA Uill <C-Luu]i Ajjl j (jj£j LoAjc. Jljjll 

-: AjijVt 

Sin (a) = Sin(<|>)Sin 8© + Cos (j» Cos 8© Cos H© 

L-lj U- i J l fjjll (J^-O M i U (_£jl j]| Jj^ll =5© —; J L > M-s, 

L-JjllaAll ^Sj-all Jak =(j) 

^jLutlj _^-la]l Aic. (_^jaAjudll 4 _jc.LuJ| 4jjl^ll = H© 

JS <Jk Uij& ( a! ) uaaA 11 ^j! jll g-liijVI i-unai -X 
ai= tan { l/( 1/tan (a) +1 ) } 

-i-ic. ( &2 ) U^A-Jlli £l-ijjVI (-Luiaj t JjlLall <1U. ^ 

<jlxa t^-uu lU=> ^c.^4 

a 2 = tan { l/(l/tan (a) +2 ) } 

Jj_k AJt (Hi) 11 4 jc.L_uJI 4-jjljll J <_iLa jl! 4_jjl^11 ^ ; — Y* 

(jJa^ll (_U=> ^ (H 2 ) J JoaII Jla JA 

cos (Hi)= (Sin a!- Sin <f> Sin 8©)/ ( Cos <j> Cos 8©) 
cos (H 2 )= (Sin a 2 - Sin <J> Sin 8©)/ (Cos <J> Cos 8©) 
^^i-uiflllj tljlc.l_ui <.') \ y j^ll { j_ A H 2 jHj Ajia^ll l_jl j^ll /J j -v< — £ 

* P 0 )^ 


\ t Y 



H 1 + sX-ua di_5j — ( J_ial1 ij-la ) j n-»a ll > si i~~1 5 j 

.4x.LuJ1j 

- 4 c-. l i,i\ \ i a^Lk-a d)3 j ~ ^ (jjljLall (_}la ) «-i» \' o^Lk^a dl3j 

jl t jLutV' J^\' (dt) -AjZ\\ dll3jjll ^3^)3 AkV liA l_1Xuj 4_aj (JjoJ 

1 ^ ijjflj e^Lk^a Ac. j-o J 4 e>Lk^a Ac.^e > _ ll >n*t 

. j fcd' o^Lk^a Ac-j-a ^^Ac. A-aaxj 

. J tLilj J t UJJJLaI) UiSj l.jl<u)A °~ T 

(_jl «'‘a-*.^ ^-jhl\ i” '•v'*' jjjaAiiJl k_ )l jC. Aic. i—S^Lk-ta dlSj (jjAJ 
I j.i a'\ 1 a ^V- (_3_aVl dj_jIa <■“' ^><a kh\\ Uixll AiLaAl ^4"iV) LaAjc- 

. ^"l — V) jA La£ j ejAtA (j » <akki \\ 4_jjI*JI 



(i-r)jiki 


> t r 




: La£ aJIc- AiAjj tj<U liilj ^jLuia. 

• H <jc.l_uJt A-aj3 <■' '..i-v i —^ 


H - (1/15) { cos -1 (- tan <j> tan 5©)} 

( L.S.T) ^jlt c_u*aJ -Y 

L.S.T ( rise ) = 24-(H+ a©) 

L.S.T (set ) = H + a© 

(At ) j q^a j — jauL^il l jl-llx — T 

jjjLjj jLui^jl jjj! -j J—« ^ lx_A _jjj jLuaVI jiaii 

( ^Vl j-lii-Jl) JJ hi * W jAl_3 ^^jVl ^jaJl L_i^Ull 

• LftS ^ ^ux>»i\l _ J Lol l jjjIjj 

At = 51 / 15( Cos <j) Cos 8© Sin H ) 

-l*-i t-Jjjillj Wil l ^ -x > il l (jxjll i— Uu'k j — t 

C c ^ ‘ a > ^ 0*3^ ‘ jLuc-V' _>lai) ( At ) jl^iix 

L.S.T (rise) = L.S.T ( rise) - At 

— I ( J iix miI I ^ n-ill Ay ill 

L.S.T - L.S.T ( set) + At 

Cy*j cP MjjLlI J ^UJ l ^ .x > il l (jx jll J-0 

c —y a J‘^ ( U.T ) djjiSjjll (jialjja. 4jj»ixl taiL ^.a-v ' 

LHJJ VjJ-^ CH 9 j (j-ic. liLlij J^aaia c_ljikxll jLlxll al l 

. i_Jjllax]l jlSxl] l-v all l~~ ' 4 l^ij Jjjj 



Jj_Lil Jola (jx- (dt) CiJsjall (jj-3 ^ j' i o ~3 

c_Jjj_aJlj JbC.I_j-4 L^jj 4—ljjC- C}*j^ 

. (_J j\l. J>\\ 

. i'%^ lUjj ( »j L mia 1 — T 

i . i f~- *\ « ' / ga ,Ti\ l <j 3 i "■» i <—13pluonJI a j_J j~*^J 

18.5 4_JjI jj ^jill (J-aV' ill Vi L y i A^\ (jj£j Lalic. t 

S^>AUaJ 4 uni ■’kll Sjialt -la^V ) =108 . 5 (joiAiill ^xjII (ji ^\ 

— \ ^ii L# £juj cdl3 u-iluiaJj 

(H) i — 1 '' , ' r - Ajc-LuoII 4jjI_^ 1I <i _ un%) — ^ 

H = Cos "1 (- tan <|) tan 8©) -r^taU-all 

t_l I i ** '■v* 1 ^ .■ ^ .*U 4_1C-luoil <. * U u a >j T 

. <hl*All ^ Z0 = "1O8.5 -ia-Jl (J {J\ AjjoijS ^ A,o 

H =cos ‘1{ (cos (108 * .5 )-Sin (J) Sin 8©) / cos <)> cos 8©)} 


H 4 H a^LJ ^jl j jjj (t) cjjal' 


l huM 


t = (H -H)/15 




ill Icl^ 


4_ijjJa jXa. (j^a (^all-ai' iluSjlllj <J j-3 <^-1) (Jjil' 'iA <J>aJ t 
A "'ill ■ >> ' l 1 <». 1 AC-\ mill 0.997730 (_i<«l*Jlj 

— • ^jIj LaSj plua*il a^li^j l1i3j i-Jjjc. 

t = t * ( 0.997730 ) 



—• j-v 13 di3j <—iLui % . V „T 

J_jl 3 jaVI dxaj ^juxdll (jjSj L«dc. LSla _^all S!iLk-a acj^s aa^j 

Zq— 108 (_)*Adii jLajoJI A&Jl jl (_^l A^jA 1 A IajIaLs AjjI jj LgJj^jui 
U*~" J. 1 ^' (ji “ill J_j4-la (Jji Ale- killi | jidll a_gAllaJ A_M,aLaJ! e^Sill JatasV j 

dilj 1-i-kll (_pjj ^ ni (jti.a l u l l J >a'l a^L-k-a j-XJ (^-i-ajll j^>-*ll x_ll >>i->I j 

-_j j j_C A_C jm j g. l_ui. n l I a^L-i^a A_C- j-a (j_u ^_La jll jj_all Al_2kjj ^_S A ^ iA.'i ,..^'l 

) ^Sj a jl-i%ll 108 AjjI jll ^IaULuiI »1 rnmlj ( £ tYtT t1 k**il jUa. Ilj ^ ,*.3 

—; ^jIj LaS jaulll e^L^a AC. j-a AjAaj (jj£j Aale j 


t ~ (jjiAkjoll AC.j^a = ^)auill aiLk^ AC jjt 

A_iV ( dt ) ^ >mUH duSjjll (_3^)S (Jl^A^/ A^la. A-aj killiA (_jkul ' (j “■*'< AJj_gJalljj 

o'y. _i-o A_C jmo jl k*l J"k j—a (_>“ A -dll jjj-ki AC ja <■ *3 ..■•*. Ale jl '■ “" < AaJj j<-" 

(_£_)l j-ll 3 j.a'1 jlA_La jl <—ij^jtuail j^aj (jkiA_kill jj^)_uj ^ ^ (^Ic AaIju jaill 

k aA-aljll A i kki ' l JvLik A_a.jA +23.27 (jil A_ajA — 23.27 (j -4 ja*jj d QtjjiAkall 


L^a 2 k. naj V jjS LaS iajA iAjTV (_jaj*Jl 3ajli^ Ale £ij ^jll jlAlill jli 1^1 
(J j; ku ^ l c j t^H..k u <a l l j ^yjk.1. ik-^>ll (ji ,ku'l j'. n-ilV tj_laj k. a j.^kH (Jjk^aS jidll 
J-jlll ^_2 k _ I jit j V (^11 ki u a l l (_gjkM.ll (jl Vlkadi AjwjA 3 * (_gla_)xil Jata. Aic Aad JllLall 


j-a3 (j-ulaill jLl-i- 4 ^ 1^1 ‘^Ic- 3^ t>* / L r 1 ' 23 Ajlii / t jLjiii23 (j-a Ijlalcl 

(A_L_kM .‘.i AJLmm SAa] jkl.iik (J^2Li ' ^j'f~- (j “k>.*l l ^j| x_jj_gxkall 

(j u<a kail (j_j_Sj ' ^ - a (jjkSl »3<a (JSdijj . (_j^kl I m ^ .3 a\ ^ a 'mil 

A^alla^a (j_gSj A_LklajVl ajSJl (ja ^JLadlll k ll^al l A a 1*» *i ^ ^Ic. JJ(j *" < *‘*'“ l aA«l AJ^klLa 
(jl X ,.1-^jj.^—i_gAaJ' k._ i Jra~a.ll A_ilaAka Ldajl j_g^_ui A"uu SAaIj A_uiii diSjll 

(jlajc Jai jLadi jlal-Lall c (^Ijl L-llcJ jka~~u.ij jijlll jl j 

• ( t A j© (jla jc plilkill i. >lc.' (^i jka"i.njj (”t AjO j 





1_£J3 l n»j ^ (JjlaLLall ^3 frLuJull e^L-a djlSji djdaj A-SLuiX (ji 

l_g_ic. <■ niu V \^W ^3 6 v\ ><-»!' Jbc-lj>a d).laj aJLuiaj ^jLuaaII dl l 

A_^_a3 AjLuiA Aju»olj-Ua Ajjai 6.1a] ^jaiAauII 1 g Jilp- V jl ^ u AamII 

. 4 AU\ I AjaLlII dJjLuiaJL AJ^X. V (JauH j A j n Al djl j! ^~W^U A^diid 
A ' I j (j>i<a>u\l (_d-usl A_2 ^xa (j^aj 


jjS^aj (j>aj>]l A^dljua Ai^jxx (_j<a Jl jjll JadJ ^uAjdll *>—iflJ A-3 ^>xa dlliSj 

(Jj^aJl La£ (jja\nnall die. S^Lu«all d_uSI ja Ajldl] AjfLiall JjdaJl £—daJ (jl 

.^vi(r-r) 


CjUa^iUI 

(j£ ^_)uA<iall A&j — AaJl 


■dldc-V' '-• J ^ <aX»l j jjSj 

Z = 90° 50' 



N 

II 

o 

oo 

o 

jxill 

Ajjdek A_*J jd ^ViVi 

z= 108°,5 

adiaJl 


Zn = 5 - (J) 

(jljjl 1. i<n'ii< 

>‘‘luttmll da_; j_>3^ 

Z = 90° - Cot - 1 ( l+cotA n ) 

(^yaSUill ajp ) jaAiJI 

A n = 90° - Z n 

z = 90° - Cot ■* ( 2+cotA n ) 

( isC j ^^«Jl 


SiLueJi oil>a 3 AaiiiJ! jjjaJi ( r-r ) 


t tv 











• Cftt. • i 

i^£i 4 h-tll l l^J jl^» (.^i ■^ C- (Jljj O* (^1J jll d3jll i.lu 

i—ij j—C- q-a ljl_u 4_ili | ^_ij^jl]I id-SjJl d*l j . I Qia-s. LjS j LxsLaj Uj.. 4r-LuJl 
(J_£ (^3 LaLali \ Y j* • 4X-LJI I jj£i ai& j jlda (_^l Jj_al dau ‘“'I 

• r V*Vi t> 

:A-jllHil dl j Ii-n' I ( *^lj ^jjjc. dSj ^Ijjll da^11 (Jjjaal -i 
dJj jjl Lddja ^la ^) Y J 4x.LuJl j* <Jlj3^ d>aj ^ jJaj • y 

. 4jLia,} (i o)j 4 £.Loi (^ ) = (_j«V ® — ^ Y (^^) ‘'-^■^1 j (V) ^x-UJl t_i jJlaII 

~i°i ^jj]I cdlj dilaji J ^a i.. ij„A a\i vdll • Y 

. duSlj-all ^AjlLall Aujj^iJl dual j^all ^Ac. 

dljJUd CuLS Aujl 4_Lx« L jl jl j-ij*- ) {j-S $!>L«aJl dull y, ji LLiajfi liLi 

. ^IS ^Ijjll 


tujaji y*a£. 

A,Yr V,*i t ,t t 1Y,fY 


•* ** 

®,n 


r,f i 


^jj^iJl di3jHj dual _j^ll jjj£ua 



.^ull (JS ^ic» I 1 a ^ Ay > 



:: : 


'•SilPlIx^O 

t$x£ 

J§£ 

m§ 

■KD 

v,tt 

to* 

t n ,11 


r,t > 




to*' 

to-* 

to"V 

ton 

Jjiil 

XI i** 

m 

A,£ * 

K S.«A 

:: : V 

v,*v 



• 4-C.Luj ^ X 4Jba I fl.W' ^ T J ^ a! 1 J Ijj -: A^-Xa 

—: <j]U]l tllljiaaJl £AU ^'jj 1^} t^JJ*^' dlijll ~ 4* 

. I\ X ) 4 x.LuJ! ^a ^1 j jll I^J J*-a 1 I vJj 3 j £ jiij • ^ 

^j_JI liLSi CjLiji J_£ ^—a 3A-“^ AiJl ^ <—)j“‘^ A ’" jIaLoII j]aj • Y 

.A_uj^)iJl >"nM jaI] aUIaII aJI j^ll dual^-all jjlc. jj 

. 4 jU^Ij a jj^ia uliSjj ^Lii) &±a ■ 8 

Ul£ * jl . U .. I ^»‘i l A-aJJJ ^ ~* 1 ' -v~~' AixiiJa a^blJa ^i*jl]l Aa_i 

lj^ju vilJijj (J_a3 jl 4 4_ijjjiJl c3^*^ *■—** J ) x i Aj^ic-j > _ itr . 

i"' (_)AA_»ll! ' A> * r - ^a^aj ^.ixi; 3^“*^ U^ '-ijj*-^' J 3jJ J “*^ i5^i 

jj—SI Ljatjjjl ' a_jjjS aJ j ^-» j^ ^“' Lil_li£j Ljj^sj ^ A Ia j.ia Ajjljj 

^_j 4 jLl*o\ 3j4 JaSH (Jjl ^ ^LujaII ^LjJI j j Inj . laiail ,_p3 ^*il 

jjj_Ul (jJ! Jj -t"ul 3-aVl dl^J (JUA (j^aLiiJl ejLjjj JJ-*JJ J »■ “ *■ Ai ^ 

^"'ii ( J 'U l p.a_) (j^a -y V' 4 ...la'il (, j t >»ll ia.ili Lailc-j Sja^I] 4_jjl_iJall 
3 jj_^1I JjS jaVI Jji ^ Iajj ^A.Utaoll 3aJUl Iajoj 4 (_>iujVt <j_AW 

Jj Vn jUjjjSM j^-3 ^ jC-jIj 3^ tjJ-a-uYI U-A^ jjAaC. 4, 
ja^VI Jjillj (j-Aoill j^jjj i_W3j ' ‘ U.A' lA) 




























l—lJJ_*Jl A-*J jl jjjjJllI (Jj3 \ A (j^ (JSU (jjaVt dlaj (jjlAiljl 1 -aAV- 


(J-«a jVI j}-4 Aj^oI jil 4jJaj-0 1 jln'l ^aJl diliila A U.,, l j< ^iWw.ii 1 

1—4 LjJIc-j t . 1 > ^» ljil (j_<4 (j «o nil l t_ll jJil (_jX9 (_ylc. aAA Sf.Li.iaVl 4 jlxu Aa1*jj 

( Zenith ) . in'l l jll k “ i n ^jc. ) • A Ajjl^lU (_jsVI ) A 4_ijl^ll ijc- ; 
jIaJLaII Z © ^j n ^-i J l C*i * i n 4—jjlj J—i^aj (j| (jjl <—ijjiilj (jjjiill (jjj Sjaillj 
( Astronomical twilight) ^lill i3_jL2JI ja Iaaj . A 

~(jl-J l—Sj_jJua]lj 


( Astronomical twilight) Z©= 108° La^ic. <Ul l jjLill . ^ 
( Nautical twilight) Z©= 102° ♦ Y 

.( Civil twlilght) Z©=96° ^aaII (jiiill . T 



^ 4 > u\ l ( illumination ) S»\J Jiju ^Jajj (V-f ) j 

: ( Solar Depression ) ^ (_palikjY' 



(jiliajyt g-a (jLiJl fUalul Jjau V —f JSJill 







SA--aJl ‘ ^ ■ Ajoiij C-iIjll aI^-ujj AjLaA AjL Ja Aa.jj V <jVI Jia.j 
A '\-v />H A \\ \ 'l l .'' '\ ^ \ »“'a\ I 1f~- \ ■&*'»'*' 1 ^ 'V i 6 Jkl_la] A 'Qj'o ~v \1 A j i a jll 

a \ ...\l .4 Vi ^_a J^sjilj ‘ A-asI Jjkll (Ja^)_*J! Jaj-iai. <_5-i c - IajLojc. 1 ( .- lA >) 

J 

Ajutal Jl 1 g 'Irk Aa. JJ ill A n 'll Jj ^2kjll £tJaajj (_£ J~~UuX (jC. *1 > <-ll Jl ^lAJjlj 
Jl i n a\\ (ji-uoll f,\ flV'l ^ jjli AHaI 4 ( AJJ2U 4 A-lCkl jj 4 A-j jl J ~4 K SI ) 

(J j. »j jli (jLa. <J£ Jc-j ‘ AjJ^c AAAj Ahjxj* jjc. (3*^1 tljajl j 

f.l g -nV T i i..''^ I_jjji3 laxj 3-sVI 1 *' ~ v "' I A ^ii4 will (j^»\..i.-ikj' a_jj! j 

1 jjj_a_i A-jjIJI ^—jXail (_ja_uill 1_al 1_j£Ia ^jLukoII (_jLuJI 

•°l Y JjA^j 

A__ja.U 3I t j_a ^ajL. ujVI ^ILjlII Aj jotillj ojj A jaA' 3* >ull Jjjbl—lal 
iAH— mxVI 4 “ 1 a jj ■ -in fil 1 >i» II j J e jL-<a]l cIjIS jl AjAaJji AjjjAll 

. ^ i^ljLbaH -jL^aj J ^UJail (jc. 

f ~‘ J ^ 

!*wi (V ^sjeAJI a^jVI Ja*3tJI jjA JwV! JsuAJI I^j Jilj IfkJLfj ) 

1 AY 4j>t« 0S,**.( JJU! Jl pLaJI 

(j_$-5L) i) Ja j.jVI jj_gJa (JjIj USla o^Lk-a Jc.j^a 

^j^aj I (jic- ^ A jr\ i) Ijij^ (JjS t-—laj (jjiXjjdll ^jjb^aj LaAic. 

^ ^ A ini'll 1 * jl. r. l l | A^_i A 1 . ~v \ 1 . ** il 4 t' i -v \ \ ^ 1 a < a a iAUa a . .1 1 ^ ^ 

A_j 3 jjj_Sj (_^aJI CLi3j] 1_> l g i jAA-vj (j_u£lfill ^ J-x» a (jLa C.1 o^Lk^a Ac- j^a 

(J )k. > »! ' Sjp_3 JjJa (jl L-a£ ^ A,0 A_jjl J L-ljjJtll Aju (J-^Vl dlaJ 

. (Ja^aJl ^ajIaS. eAljj 



4 C* (jl ^<a ^2 6^)J3 J_jla L-lu i ^J j 

C_l_3 j q-a uj^xaII CjSj (JjjLuJl 0JJ2 * ■. lm~\j ~• ^Sj^l AAJ^lal) 

C~-^ '-J 4 L “^ o^)J2 JjJa ^sLJlj UjUu AjI >u , v Aflj^ia (_£2lS C- L ui »-1 ' 

. lal) (Jll3j LkJajl 4j^)*_a 

k^Llij t a ■--»'' aJV Aj (^ixuil $j42 JjJ=j i. _ ll iM*vi ^ jkl ~l Ajjljll A^^llil 

<■. J j^- J ( f.lj3_uDVl (j—U AjlSI jil Sjjjall (JjJa (j-a *» tt *. ^>) 

’ur-t j /ga .T,\l Sjj_S (Jj_Ja j_A ^31_Jli ( frl_ui*Jl j (Jj*—iiil 

(\^ AW j^c. 

j '1 a\1 ' _ijllI l .1 \r-- j f. I jj_ujVI /j-JJ L_a 4_x3l S al l ^ ) >u-y )^ 


F=—CosM 
\5 


-0.409 - S>\tv«5S\tv^ 

Cos. S Cos. <j> 


} 




Y -Q.0046-S>m(JS>m^ 

= \5 C °*' Cos^Cos^ } 

• (__yu<ajjall (_);1 a]I = 6 (ji *•* 'J**' 

* (J- 3 JC- = (() j 


^ Of 



(jL£x ^_a ^ ^ JjLil! Sjia Jjla ujLuti. U^ji jla 

Vjl ^»_$jj 1—iAi ). 1.1 n.rk (j«<a>«,'l (Jjx jjl 1 air. J ^at^xaJI 

. Jjiuill <_lLiC.j (.\ /u.y I jjdj AjlSI^JI ajlil! J jJa i '' ■■'•■ ' 


F = — Cav'(- 
15 


-0.309 - Sin23,5Sin45 
Cos23,5Cos45 


) 


„ 1 _ _, -0.309-03987 x0.7071 

F = —Cos (-) 

15 0.7071x0.917 

= 10,38= 10 h 23 m 

• f ^llj *• » > r»i (JjJa i»_jLuiaj Ia^xj 

, \ n _ w -0.0Q46-0.^9%3 xQ.101\ n _ , m 

'- = « C0S ^- ^1W\x.WY1 -' = VB = r « 

S\ibsttuc\.\OT\ H'comX = 2 Y ' 


• Allj Sjj3 


: jaall £=kt*j CP I JjlalUll (j„ull £jli S^Uoll .1 

-: jxJl gJs** jjL** o& ^UjjVI ~:\ -X 
ijy-^ o-e. id-}*-* j' l loIc. <Js> jjsu* jA LdS 

C...L. 2^1 v —s1_>-<aJ S-ljVI c ?U 3 ^_2 1 \ ~ i £ J) t— 3jl3 _A juj 4 ^ 4 1 ^ r Li ,„ 

■4^VLS jjjlil! lAA l . l l m i ^ (j£-0Jj ^Jajuj {£ j\xua (jc. 

j2>JI (Jjluus (jc. (h) ^lijJ (jlc. <jl£ Aj^al jll (ji 

O^jV' ^Luai ^ (x) 4-LJU 4_lj3l ^ (d) <iluu» ^*JJ 4 (o) 4 US il l ij 
^a_l JiAJ ( A —Tj (J£*ll1 7t-kJaJ^a jA La£ 4 e!)L* 1 all duSlj^ lg_i3 i Jj, ,n * 



l R jliU (jl 


cx = cy = R 
co = h + R 

4_jj! jll fjlill XOC 2 Joa1I ^ 



637200 meter = j^' ^ “ R j 

.-. 0 (minutes of arc) = 1.93 V\Lw 


^ 9 9 




4_La® : Y — 1 

<Hl3j (1jLa>1x. 4_jjj V^aj V i*' j^ i jLuj Xc. ja-\a ^jlc- ^Ju AS 
(Jjl—laj ,_j—1c- (jjjiajil 4 KuhJ A_ulaljj aAc-lii ^lAiJluil LiA jin3 S^LkAill 

A-Sl >u,a\I L . '' i m-n. i cSllij oi\_L^all lUlSj (J^ic- ^ *' 1 1' i^ j'vl l 

<_yic. Ail u ia ] 1 4_Ajui3 ^xJ o^L-sail lUlljjji ^Jjij ^^3 AjjAa l_ )_)£)! ( Ull joa^LSIL) j 

(Jill joa ^li5> 1 L-J AiL-uiAll ^1 (Jjj1_3a]Ij > ^->1 1 HiSj (J^>3 ‘ '1 ‘■■■^•1 A ,.^J. 

jj-ai—uill £_3 ja] ^-La j]l ^jjLall 1 a_& (—ill—i-iaJj j A uia;v ^Ir- A-«j,m'»A 

^ H ^ Y* t ^jSlLall j . IgA (jl^ 1 A] (UlS jll ^ ^Haj J AJjAa]I ( 1 jC. 

n3 Ajl uiaII (." l, 1 * j 1 Jlj^Vl (_} ^1 » 1 ■ "il l AjjAaLi^Il A a li\ l 1 

-:^l£ I^jLu^ 

X AJjAa <—1 ^si c. (d) A-iLmA ..1* u (o) A_ia<ull ^3 Ju-sal^ll J 

— • (_^Aau 1I (J^-Jiil ^3 Ia£ 
OXC Ajjl jll ^jUUI djfiAll Aai 

ox = d = ^ Y\ + \ 5^ 


<jl A^j (Y) aJaIjlaII (jA .*. lAa> ajuaj^a — 0 (jl Iajj 



;.d = JV{R+hy...{6) 

:.h{(R 


:.d = 42Rh .(7) 


> 0 % 




jniilb (d) -Mj (h) u* -:f _n 

a - j.,* *.l l t J Ja jl_u£jl Jl-aA' -lie- A -\W isi (1) JjjLIj-a]! j' 

j l M<-- V' Jj J- j jl . A.lVl o^)ALia LjiaJ bl 0"^J ‘ ‘■ ai jV' J-b' i—SvLaJl 

—: JjVl£ Ovbc.1 jUblauall ^li/i'l u 

0 ( ^jSil jAfcL ) =1.75 V\\ ( jU-VL ).(8) 

d ( Cj\> aJ£)L ) = 3.87 V^( jMb ).(9) 

0 ( ^ulajl! (jjlitfl? ) =0.117 ( jblxVU ).(10) 

JC. 10 J 9 ijliljlU-all (j- 4 J 

0 ( aJa jl! JjliiL ) = 0.030 d ( ^j'JbajLSlb ) .(11) 

c.1 a-'jVlj ( ) (j-ajll jOJ AliUil 11 J 10 ^JajM 

5_jjJLa c-ljJ! j-C- -^-*9^ £—« bJ3£j j_aall ^Ja-Ui <_$ j~i m « j-C- ( jLlaS/bj ) 

eX^-all CaiS! ja Jl Jajl! JjUll uiljaJ JjV' aLUaII Ja 
j"' *aA (jjJ jJaJj J-=JI g 1*» »M L$ J' -ijc- iijja-all AjjAaII J 

13! SX^I dL_xS\>a Jl Jaj]I jjlill UlLjaiS (11) aJaUaM J U i jaall 
J (5-r) jjKbll J A_)jfc jL£ 131 aJjAaII jj-5 ^jaI! jl£ 

Ci j ljr Jc. j-abl Ja_u. j-c. ^LijjVlj JiaVI a_J! Jib p * _,| “) 

. S^L_oJ! 


> 9V 







'(i'ett ~^3 |[f*r 

ltr|fr r*** «"« its™? * —sf P -^3 u^r (rc™r (9 ipnory *V> nT'C 
(lR r ! !T|3 3? »*Tf ir "^P 3 I!*'*’ (*tf 



\ »A 


**5 nrrT ( jfr? 





VM 


iktPU-* 0 



a U^j^' bjla* JpaLU-: £ -1 

-r^bu jJUil AJajlj buii JSj ^jiaJlj ^buill 

l_j_^iaj Via >jj "l "l j i A (_p3^)_e. 1 *»a. jjjj L# ^aj ,J}-->1 iil — t 

(jl—!£ Ajuil r U (jx «i.lc. dilijbU Aj^lil dlLa^lx!! (jiaxj l^-La ^Jl j 

J-aldL <>s _j2k t-J^Jtxll dij Ajlgj jjxj il Aj f.\ >»»\l (_£jl (JLill L , 'J* J V 


<_j—1c- ^j_uli 1I (_yjliil\j ^ilj J. - ui x I' S^Lj-o c“ 1 5j b) JJ’"' (jj_£j _J >®1' ^ x 

£ jlijj ^>ailj tLixll <^J3j CjLo^Lc. Aj 3 jidu (jlix c_ijal Ji (^3 IxAjiaj 

J » u/n (j£l_xVl C _1 ^-31 o jLucb °1 o jj^ajc. Jak ^xjluiVI ^IbJl A_LjI j 

j_ya^c- Jak Ji A U u il lj i^JJ fit ui»Jl (jli Ijli . jjJAjll jl S-iLubl lg_jj 


. _»Jl ^ AjIc. J.ilaij 11A JlxS 4 Aj 3 dSjll (jjj*j i_>il (jlfLil 
iji) L_)_jia.j Vlx-lu 1 'l j_p3^c. Ja_k ijj— 3 £AJ ^^il (Jlaliil Lai — (_l 
1 _jlgj 4 A 1ml ) (_jx AlijJa cilia jbU e^Allail cljLailxll A_a3 jAjj Vj ( j yl"*®! ' 

-la-a. ^_a La jjUij ^j-lc. L03II (jjiLjalL diLsjVI ^ ^yij ^La 4 jli J\ 

(j-® A_iLala]| ^_a Acbui by j., d ellJ £_JjVI ^-uoSJ ^jL-J viJjj 4 (°t 0^ (_yajC. 

IjLi ( i ®) (j^ 3 J-^ -^ 3 - 3 - dilSjVl ^u*Sij U£ bb.'k°l' (11) 

(J* 1 *® **‘ i ' *—ulij dlle.L_ui (A) (_£jI_luJ ( 1 ^) U^ a J- C ' ■^* > ^ 4^ Jill J^1a b;l^ 
Jj-laj J-xa. SJ_*lc. Aj^LxII Ac.Lit frLixll (jl^J Aixlil AcLil c_ijij 

ch 3 >£■ -^ 3 -= k j-?il' dij bjl£ I jl j .Aya dijll byj^xj i jil iil cdlj 

d-i-i jll (j±p-> -il ^yil iil iljS ^yail (jLS Lalik-a AjjUl AcLil (* i 0 ) 
^iLxll Ajajl J dll jl j_3 J jJLiil c_)jJtxll dlij A_j 3 j - -i ' iljJj 4 A_i3 


. () ^Al4 (i ^aXu i yi 



ajS/l j_ja»A (Jjaj u^»Uj jl (JjIII eAx (_ylc- jl^_ill S-La o-lljj Jajjjp 

d)J_Jjll j_y*~ ^JJ (_>UA_ill (Jj ~v <_^3jVI jl-i-A (_£ jJ_uaa ^y-lc. I-IJ^Sj L ' '.'I *H 

^U^lt ^ . jI.1a 1I j^—3 (jiajVI £3 ja t. tt\"irJ 1 Afl a jj-:ia1' sIajI ^ju^iijll 

(jl .*1 > 1 l(_JjOA_ill 1 3 %l JA ^-H-Aj i ll S^^ll C. fluVl jjfL ‘■‘* 'Ja ^lAjill 

a u ^Llil Ljujj . c-lj' mV' ]-» ~v (j^_3 £_3 j^a (_^«A_ill ,_5^A\_Iall £3 ja 1I 
ftA -a (j—* JJ-SI A_sa .}_^l^ll ^j_jll ^_3 ^)u^>ull j^il (_jja^bU A .ill Auill (jlaLLall 
1 a\^ iJjJa -lljjjj (Jj 11I jA (J^ial ^Jjuoj jl^jll jl (tfli ^>Llail l^jJa^jLJ 

jl A_io i* 1 j-k t a ill l. i.lVftll A tin ia ^Jl ji ^Jl (J\,a>>iB j Ij^aJjl 

^ t\ ^ n\ l L ft 1 ^ ^UUJ ' ybftjjlll 

^_ju_ol) 1 a. Vic. etLiiil <Jjuaa ^_3 A_iLaJl cXA ^juSaJj ^g-il (*l) ^1 j3* ejlgj 
(_J_iiH (_l_aj3 > aII ^3 (^^iiAjill j)C- l.la'nA AjjJajVI o^£ll jA ^IIajjoII a jajl 

—uj cll^ aj e^Al-lall &.1A jl <_£j_ki —kjj^(*^) J* 1 “'jl a j_»Jl l-i-A u ^ 

^_3 t.,ft jjLrfill <J_aj 1 .A.Vni A jjJa jVI e j_£ll j-A ^-j^iaJl e j_xll (jjj j£jla 

^_3 di_3jll ^U_ili (J^v .1-3 »l"i ill jjjLl A_tiJajV( S jfill jA ^-11 a ill i fli--»'il' 
(^JJOJS (Jj-la <—i_S-3jjj i IjL-fsA j AjjJajVl Sj£ll ^ja L_L^ajll 

A_iLaAll (_pa^)_C. Ja-Ss ^ (J—jUI ) AaUoIIj 'j jjjll 

^3 ajSn ja! AjjajIIj (8 Q(j » A> rtU (_^^j>ia> Vi\ 1 Ajj^ jj 

A_i_uJl _jl ^ja A_3-1j ajj ^j»a >Vill Ia JAa 

Ja_k A_S^aA j_^aj . ISA iu ^ i-^a _^a j_A La£ Aj^ial! AjaIxII (j^IalLi 

|»j—ill ^ —3 (5 q) (^jl^—11 (_)aa ill (J jaj (^A-Jj^aII A SIViaII ^1 jxaJI 

A-lialall t J l \“)1 Jjlll sXa J jJaj ‘ j' j 'H iIa (J j_ia c t ll j-u-k /_j_Saj l_ 1 j U-»a1I 



j—>iii cj_jSI j * jj-Ju jl ()r-r) j (n-r) M ij 

. A.aL'fk.all jjl jA jjn-'j f.l ,M. II J 

(j u A tull ^ya\ 4Vil j)\ jaLjjjI Xa_i ^ j -v >11 ^a .*11 <Ia>jx (J^Lk Lai 

e> jjj^aJ (■ j*-all CM ^ ^ (^yi^L-aj U 1 (j^ <3®*^ L “ l ' v “' 

(jl jj-C- ‘ aAj >«al' jjaatlLj 5_*jUJ *Uftl .y A_ul£-al «.IL ^a 

VbLL l_a£ ^yC-l u^all (. j>^i\L AiUiujV' (jj.li 4\j-v"'...^ ^ i.<* aja*>11 (JLac-Vl 

. aLaxull ^jlill jJall ^ 

(_3_aVl i “ l Vi (j> i <a >> i\ l (j^a l a~k i l A a. ) (_^i t ^fLlill ^jj>u\l <l^j<a Lai 

t/' ^ Lf% JJ^' ' A (j-® J-*-sj J ^]J 

,(j^ajVl 4 jI£ a ^LtJl ^*Jj tjAUa 



""TO r*C r^yT jprfVO u « VLl»f • 









t (jabjsJl jjijJ jj£y ^9 jjsu 



nt 


*n r r> r pr ur*n^ ^*”> 



1 1 J ^1 fc^UfctyS'V) * V 

J >il l JJ-^Ja Jjl tiIduxVI-J liljLixll (jLdaxj Lu ,^-S -j ■ —'I IXjj 

j j - $ia A-C-jx (j_C- JjjLiJ J_Jafj ii3—Sj J_j 2 lilLxxVI (j jSj 4_Lulxiallj (jjjdall 


. | j-v »'l Sid<a JX. yx j Jjjdail jy «'l 

(j-C- l^C-lijjl j ^jJl d]j ^juxtTi ^ jila ,l*j i-liis jJajJI JuC- e^da Lei 

t-A^dlj J-daaVlj t dl_a.j.i ^u-ea. ^jduj ^_^e_^llji^ ^x^)]l j.13 ^lijjl J jl-llxj 

tjjjij LkAC._^x (j^9 kilJji . clJiill Jl ^laill slSj Jdajl (jx (jjlxax'l (jSxlil 

£>11. .Iju IXjj LgJli ^j—adaVt -liC- eida Lei Aid.: T * ^Jl^aj ^.ixiTi'l ^jlla A*j 

ij-ljVlj ( £-xjil J.i-3 ^djjjl) dLa.jJ (jiie-% jl.iixj JjjVI (j£- Lg-C-Lij^jlj ^jxxdil 

d3_jj jtALjLskjJa jslJ Jl jjL^xJI £ jiao! IgxSj (Jjl AiC. ^ 1 ijj V! 

. AJUaj \ O jikJ (_)uAjjlll ^^ila Axj (j j^j U.1C.^jx ^jlj lillil t(_^±ujl 


o^L^II duSlj^a * A 


l!$ xu a j\xj 4 IkaJ 4 jI ( _a ^jxaLuII 


A_uixdll dnaljx]! i. 'I ■■'•’>• ^jx (j£d: j] t A_iAUiLe Ajj.1) I fl <1 ..in (j5Lxjj4 La lc.^3 


^-g-lall d i ij i_ ] \ L„g.')Xj.La (j^e jae nill £_2 jaj _j_ujl_ix (JS. dl "'ll 

cl. xua i l j ^»a 1I dual jx a ; jl au% ji V'» 4 (JL^ Aji ^\r- . *->» ll j 

(j-J*-J i-AAaj i-l.>j A_x$x JC. kilLiA ( J S J JJ*-^i ailliSj 

j_aJl <-J£Lc. A - >/il (jLj^aj (jldjjL (jLj^Alia (_ixlj*Jl a^A (_jxj « jUjc-VI 
(Jlai—La ^_3 (j>£> Lxdc. A_ jj x A l jjfJ dJI_J iJxLc. ^j-C- ^L„xL-iA . ^^JajVI 
di—jSI jxJl ^ il uij^ ^_a A_jSkla]l aLjjlj jjill dil jjJdxil JjA_Jj (j-^1 j . 4i_*ij^x 

. ^A11Ixlj lx$a ^ 



ALTITUDE (km) 


cj jibii .k^u (^ r-r) Jiidi 


t- A jjjjj 1_A jj ja AjuujVI i".y^l jAljkj AjjaJl iLil j\ m^'iVl 


. g^l C£Ul\ 


i 



CONCENTRATION (m~ 3 ) 


AjtjglV dlLailli CjI I AJ_j 1 uLaJI djl| ^ V“Y^ (JSLi 

. uivLiJi < >U)3nj \Ajjjm 






jjlj t ojLuiSjlj t. j_>laJl t"'"' i"il j\<ar. (_£jaJl t—4 >Ll 1I Jic-Luij 

ejjLc-t i f- l uaJ)j\ ( Twilight ) t3^' 6jAlla QA Ijjj t-yJaW Sx\£ i AjLac. 

t_lj^)iJl j!jxa.I jl g.1 a mil 43 jj jya 3J jj tgjl 
jl t ^iiAuoll 3 Ia jjjLi2 jLlu^jV^ s^ykLla Lai 

. <laaJ jjaAlj 4_laaJ ^j33j (jAc. t-i A3 4 

• O' 3 Ale- jLuiSJ V) ~: ^ — A 

e3_ki (j_a 3_)V jJl till jjjilll laJ jA jl m^iVI jli LuLjji ^1*1 La£ 

jj_l] Jajjij (j-a SjjjjJall AjuiVI _J-aJ Lali*3 t AjSlail 3Lk^jVl ^^3 jUloVI j)J*J 

J—lla -la—uij ijpA £■• 1» >u\l j£j| I jl j 4 _aU1I ^jxj t_S jjui 4jli 4jlj£JI 1 aV'i-s. a. ^pj 
>u«a\l ^ 1c. Jj^axil j p-i t tti-MHtu l_*_uill jli 5j\j£ jj£! iajjjj ^Jj 4jL£]l 
l^yi\ ^)_ll 1 "' ■a »11 olpjl jp 1 »-l 1]I t_J^pSJ (_£^^l 0 jL*J jl (jjAajui^ll jjj jj_*alall 
t_l_auj 3j<a * il jC- llallA ^tub'll <ilj£ (JSI Aojjjj ^3 » uill (ji3 jl (jji£j»Jljj 

S^aLJo 3_J jj jl 4 j£lj]l jLjuajVl ,» J<a> (j-Jl jL_tu£jVI fil 4_aljJal 

(_>uSjl 11_JJ (3-2^1 (jc- ^-l*juill (JjX iLp jl JjLk (jA (»JaJI ^lijjl jp jLulSjVI 
jjjSj a», fy \ jV (_>ui j-ll tliAui j»^Jl (jl£ La 3 L 4 jm^n V <*-lVl (jli 
t.ili-Ljj f.1 j^Jl 4il!i£j t jl jjUjj t <il _*]1 SjS ^ylc- 4_pj^c. 

.g-UijVlj Sjl jaJ' 

tl^-^Jl Sjl1c. L-a ^jJl (_£_jaJl jLuiSjVI jllii-a .Iajxj 

• (_>"l jli < " u U) AjjI j (_yic.j (^^Jl -ji» > >ill j 

(J jj 4 J->ll (^-3 ^IjjJall ^-L»_uall t <1 Lia ll t — Y*J (J£jlll j);lJJj 

H-im jtua jj^J L.ij>, . (__>ui^ll Ajjl j Aic. jL-all jya (jaV I ^ ^jl 

nv 



<jj£j LaAic. (jsVt lie. AALL ) (JsVl lie. V i JjAaj 4^u3 

. (4axuj3 4-9j 3A T 1 _1 (_3^V^ diaj ^jLlSI 



(> i-r)jLi 

. j^Jl (jk £ built LiUaaJl 


‘ ® ji-£ a* 1 "'j-M W'jj £-* ‘ • cua-juJI Lljj] jLua^jVI SAtijil * (jjSli 
( ) jt (_)<* a * £ 11 SJIa. << ylLiil l (je- i—ijJall Itl’i-^a jLuiSjVI oj^jj 

Ja*x ( 4 ^? k J- 5 J-i^> ) 6jAUaJl ^LijjVI A_jc. A_j"t AjJ Ia$J . (jiVl <-JjS 

5_LiA V « J 4a. jA jL^j ) ^lijjVI Aic- lilliS J Ajjuj j3 <4j 2A ft ? £ ^Ija jLuiSuVt 

• 4Ai3A ^ 1 ^Ija j' ii iVi VI Ja*-o (jjfLi ( AjaujS 


nA 




: <j±Ji I JbLUl S>Ua -: t-A 

^ 3 j.ia iiA ' 1 ^ aj^La^aiII UjUma ^jLs\ auaI I 

^_i t l^jic. ^a\ jll Aja.j dxp. <j^>jV! ^k*ij (jjc- (ja qAj o- 3 ^' 

4 ij l a ..3 1 J j_a>bU A_i_ijjj]lj 1 jj±i oLaJiV^ Jibj V <JLaJI oAA 

4 i ...41 i LuijaIa t^jijlj v^IUa (jSJj t (_pjjSn «■ ^*>■; 4-jjULa !a^ lAA*-J (jV 

4 i...*'U i 4_jl Aa >j 4 jLftn.ll .iL^jVl £4 4_ijliaHjj 4JbLbnSl tlll^iiSI ^ja 

^ a~ j 4_juSA ^ ovLc-l vAjI^jjIHII 4_jil_>]l 1 **''aja * j -»ill ^1 A%. iml ^} aa . .. 1 ] 

.4jjiIja11 oAA ^ i-J jII-iaH 

.4^ jA * _jY “l V = (jHAtall 1 ; 1 UaJ ^ j-\ x-illl — ) 

4L^jA • O jS^a! Jh ia' 1 L_iMa^l i.l.uu.1 — T 

4_u«jj 4JLSA T £ j£ = (_pajVl_^ k-£t«J jlu&YI t.l.lmj ^ u>-j^aUl —T 

. 4_*.jA • jOV = 

X = 0.267+ 0.15+ 0.573 = 0.99° .*. 
iua,jS 59 .4 - 

4_iiAj 4 juSa 3.94 = 

4 1a-v\ jj_A (Jj_3jll lA_A ^^Jsu t—ij U-> a \ 1 ^ e-\ j_^Vj 

4 djl ^jJajJ ^ yj (J5 .*\1 j 4_laaJ ^yll <. ill (JaajlaII 

• lLusIja (j^C- 












. jjLaaA) p j*1) Qgsu jUaSJVl oj&Uii ^ 

( VT — V • ) Jj’i •yi j_Aail ji (jjiA-uiil jjl j-li ^>JaaJl ji ^»J*j 
L jixJl AilaJ jli jjail jLuaSjV' AjUc- l- luajj 4jl 4)? j*J '^A j ‘ ^J^j 3 <3^ 
\a ,„\ ' 4 _slaJl ^ ai ji 1 ^ni 4j ... j 4 a j A T ^ 4i\_juiX LjjAUa j (jiiA_kiU 
(jA^wtll jJaill j >>i^)Vl ojALla jJjM ‘ AauijS AidJ T© 

% jaLLSI eXA jl ' >' 1 /»i t 4_i_Liij3 4ju3A X 1 AjXa. ^ -Uxajj jjAUaJI 

- V U- ^Ic. twy £Ial\ jjjUII jli ^lbi. UDLlat ^V' jlaffl Je. Ji jV 

jl_uc-lJ jJa jV' e.l_iaiV' J—aA' X*Jt J-^' j' 

s^Al_la jiii-j aji t.' ji ^jWi >ui jj-aJl <— 

( Optical «.L_j jjill (^—3 Aj— uiluiV' j-jj' jil' J * A jV' 

( jl .M^tyi 4—-J3 (ji 1 >J dA-Dtull fiAJk j-uki j-aj Physics ) 

a_j ji j) ; 4 jl-u >ji i-ii^A 11 jt ^jX-aj j&l Xc. atmospheric refraetion ) 
i_JjjjJl j-^ajj fXAJJ (JJJ-Xll j^aj jli <£!'■& jjAl—lill ^jaJl ^liuj j* 
. jlu£iVI i.n.ui jljill CjSj Abjj ji jLu&V' 


.<_$jUuJl g-Ujjl JAL» jL-iSVI (»js JiW jV' 


ri. 

*o 

*r 

ri 

© • 

fcl£ jVI 

“0 o > " 

ri. ro" 

*n rr 

're 1." 

Tt £ 

jlu&VI 


i-T JjAaJl 





I. . ) i > »% 1 AJaJjati Ajj-ialjJ diV-ils-a i"'l ijiAll Cj^Ja _}3j 

. j5 4JL5 j 0.1 <_j jliij 4liij 90° </! ji^a ^ 4jjl j (R) 

( G.C Bannett) JjS j* Zix^il dlj Jo* 

R ( arc minutes ) =-—- 

tan [a + 7.31/(a + 4.4)] 

90°- Z = ^jAUall ^UjjV' = a 

^Uj jV' ^uc. 1 ( Saemundsson, 1986 ) <JjS ^ 

• jAlkll o+^j l£ j*/' 


tan W + \ 0 AI U' + 5 .\\y\ 


(C. B Archer ) JjS ^ CiSLSl ^ ji.^1 j 

\ 

CosZ = c + ^\-cV IV56S-(A4c-l\/'\ 

4j^A\ All C IAaaiII ^ = 2 i ** 11^. 

Cos (Z©) =C 
<LiaJl i" ww..l l 4 jjI j = Z© 
R=Z-Z© 

j £-» 1 /jaJl jLujSjVI JJjU Jjiu ^JaJj ( ) O-r ) ( j<+.\ l J 

jL ji 4 j Vj eX^ail dual^o ujLuia. ^ ejiAliLJj.il . CuuJl 

1^_1JJC.J L y i xul \I <JJJ^ ^ (Jiij ^3VI jJI jUAjV Jjjb 

• ( ^61 4 <_>uLll ) 4 j . J jai l c_a jjJall diVi <jLui jS <Lib V i ji 



__ -j-r- _ Vi> _ ^ ^ 

4 (o-Y') ^ La£ dual j-all L 5 lc. jluc-VI • 

. J^ill Ci2kjJ L?i dual j-ftll AuxdijJl djULuil Lai 


(e-r)j^t 

cr4>UaVI f'JiS, S^jaSI ^L&|=a ]1 j^aUaJl 


1 

CjtijVI 
a jjIIaiI 

J&aU1 jliLo 


s j&uyi 

*W-“ 

Ljj>j 

JjjlS.} 0 + 

yjj rt jt 

Jin\ jddvi 

■W-o 

U* 1 **"" l 3J>^ 

Ljjjc-j 

(jjjliU 0 + 

A } i f i 

|^Kp^^R9jQpMH|g j 

GUiSjVlj jUSJVI 
Ajuii 

■ 


Lilii > o + 

Ajjoj^s 4Ju3J ,V T 

JjAQsJ! ^ij|l| 
(JtUioll] 

“W-a 

Lujij 



Ad**»j3 AjjIj ^ 


n 

cLuiftil 4 

<_J jiuaJl 4 

T + 

) AjO-”^ A 

P2 i 

hebhi 

H 

clJlaJl 4 

V 

yc. 

RJ BJgjB 

■RSUH 
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-3,4^11-1 


* 

* li'jLs \SUl ijLyXJJ ^UJJ 1J5I o!) 

nv 5 M jL^yf JT (* p-Afef^! fla* olio ObT A*9 


(_g^)l..>ux j^-3 1 \ » jx'v jj«al >uxll jj_£j jl ^yll_ *jj Ajlajjx 4_Ul Aljl 

tj j" 1 * ^ i“a-aa 1' ^—“*11 A jlc- ^-lAl^jl AJj_uij ^xl_j t e.1^1 j AljS Igjjlxx j 

S.ljal A_i^, ^ *‘>** 1 1**) A_La a.1 -v"nlj t ^»j_a^all Ajjj til£xj lixlj (jjjLiil AjIjx jjSul 
j_A jl£ jl Aajt o^Lk-aJ! ^3 l^jll AajaIL 1.1x-kx aJjjxj ^yll*j aI]| ^al jAixjxll 

A_lll (J ^£! I^_lj J-xC- Ajxil Aj jj tld ^aLhII dtu j jW^Uaj jj a! ■„y'\l j 

^Ljluj AjIc. Alii A_ill (Jjjmj ^ASlJls i—ijlc. jj «.I^)aJI jC-:^Lxj Ajic. Alii 

A_2 JaS (AukDI Jl A^bj j»J4 1 jfl ^ jxxC. AILui ^Alxll dxu ja»J tf '—AjjAxll 

jl .*>$ ^fl: Jlia jl j>^i,iVl jpa ^j_s ^1 »uj Ajlc. aIII J xx -i jjill £-» jl£ 
J' L..itij a ^y_JJ Ijj^aJLs a_ix£JI Jl a^j as ^Lxj ajIc. aIII J > ^ aIII Jjjujj 

a" .../> jj . I jjl_£ Lajj'l jjxLxxJl a!j 2 A m^il kll^jj^ai jAaJl kill j Ala j ( _A ^ £ • "l i 
> » < A . A. i j t 1a^ (_£ Ajl (Jjt Ajx jxl A_SAj A lji'l i*~)x>u (_jxlx3j AjW i 

A_lilc. A_SAj »' -b^yi A_jjl j AjAaj jl£xVlj g> *« a lj AilS l^X-j^^jj ^jl*ll Oj^laJ jl 

A j^'all AuaLJI iHLAjooJI Jili. jx 

:J;jJjJl AjUS ^ AjLvi*- Aill JjL 

Aa-utJIjKti t^=&j UU^jj aLI fI aujJI ^yi > j uiL j jj jj) 

Ail v 1 ^ 1 lj5jl uajII u'j - a J^ 'J 3 ^ u 

. ^ £ £ S j^ll ( ^® c " aIII Laji j* (3^11 

1VV 



(j"° 'A5£« to aJI Ja£ y> ^jf> ^oj" 


\i\ SjSJI ."(J^ io j o Ux Jitib <d)( Uj kibj 

U> jl 4_uJajSM S j£]l ^k ^Jjaa [j£ ( _ J I C- 4jJsuj3 4iia]| JUlLail (jli lillii 

'—4^ CH® LS^ - *• . *> JJ 4 ^Llj jl Li-< 3^)2 aM-i-a (JS .lie- ^1 ll ■ ..■»! ! ( J igl,„ i 
1 — j o ^*~~ 1 '^ 1 i_l^ (jl jj* I gjlr - aJ_u jA JLujj j! ^(jl 4_Lail aJjI 

es-^j ‘ ((>=>J-*J'j Jj-Wl -la-a.) <*-4^ ^j ^lpl.la.1 I^aaIj l$jM-a. (jA <Lill 

4 ^— 2 (j>*l— mlaJI l ^ i./ii (^1 L_ujLa_aj! l_jJaji liLSj ,j_Aj .4_aj£a]I 4_£a Cjl_L)l.isJ 
4_ilc. 4_1]| is -L^a 4_lil Jj-mj JU : (U$ic. 4i]| j) ^Lc. (jjl (jc.j . 

t^jjliAj l^ijLLa ^k ^jVl JaV <La <»jaJlj fjaJl JaV aLS 41lu]| " : ^L*ij 

M - I . 

• o* 

U> LS—^ (jj^i (J^ < *-4 S (jl C-IaIuJI (jAJ i—iM-i. JA.JJ V 4jla 4 

Ixaaa]) jk=s3 A j > j aJjiI l^lUiLu,! <ult ^ ja l$jjltj UjaLS Ja 

(jlil-uuj.p i i 44 j-M' »jj") 4%?- ^( ojJa-i J 'fiiS UL^j 

(J-Sjj v—J j )1 > <-ia 1 I j i-j^iJl SMj-oS (Jl .VI L^j 3 iajluL) V (Jlj^.1 iillj (jA 

«M-»-o Mi ^ - ^>i ^Jlc-ji l$J (jjl*A jAj IfriULJ liljj (jl Ajjj.lAjjC. j £-Lla 1I jLuiil 

(JjSLaj (jl lg_ic. i_jlx. (jA (JS (jl (_yk. I_y*-&3JLa (JS SjIc-I 4a1c.jcaJ 
(j^a 4 l^ A j La (J_^j liLli t5-^ J- 1 " 1 -** 1 ; u' 4_ilc. i-i ^jjj Uc-laljj IA 

jpa LaI. 1 gn-a U (j-ic- 4_j J ^i i i n (jl (j ^ a j Iaa tillj j^C-J ^Ij^IIJ ^<'l 

(jjLaj (jl_£ (jx (jl ^3 4ajj^| i_jAIAa 3I (j^J Mi (jjl*All (^^aII (jLiLuol 4-i^U 

(^_i£j Mj 4 Lisii 4 _aa£ 1I e-Ljj cLlj A_LUiA ■ -*»'! ^a I^ j<~- 4_iLual 4 il.a 4 i»^' l 

4-^.aJlj aL^la.yi (j_A (JAAJ (j4*Jlj tjjilll (^Ic- ejaiSl jV JUSla.yij Jl^yi 

Lj-a, jIa J-g-3 fr(^—i a 4_L11a (j-C. L_ij-ajl (j-A (jLa 1_Jajlj 4 Uaid] (jjjkiijAAil 

(^_a (jL-oaII (jl — 4 J jal }— 4ijllaJl (jA (jjlj 4_ut3Lui]lj 4 .jSILa 1I jSjj ^40^aJ 

m 



o* 1 O- 4 Lijia JjiLu.! jJ Alai mJI 4 ;<L1 La* l ^<-v Laj AfLa 

Jj-9 J A-j!/L^ ^_^3J j»J IgJl^ a" .i l l j_c. - l.la.1 J ! yJaC. _^1 ~ AaSb £ jij 
J-A J — AallLallj Aaiiaj! c pa»,u j^]| ^a<b ALliaJlj 4 ,.al .1:1 1 

VJAl»l i> ji Ai‘|-4ljLbJI j* Jliluu La 
tji JjL-cuSt Igic- ^blU <LiX-a y-'lbj SliLa-all jC. 

U 1 ^ LH 4 iS^y aIaj a^Loil jV ej C. IjjjmoS jl Laiji ji ojjlj 

.ILa llajj ^1 ^Laj Aalc. a 1]| All! J 

^ (_j-lc. t_jjL*Jl£ j_$i cJjL-aa. A—iaHl jajj Alu j* j! AaiiaJl 

<jl '^ a A_iic. A—jLw<al A jic - (_^iulj4 jig '^L AastUl 4^ -v Jbibul 4_iilij 

• l^i JjlLej v ") 4l mo Ajl j^ib ^xl _jlj A*Lal ^all 4 ^ -», l l 4 1 /al l 
llal. ‘. 0. 6 yjSj jL-uV' A_Jj A -yy Ijl ^LJI iy_ulaJl l$jb Aj*Hl Ag_a. 4 iik l l j~-*j 

I^J^I ^ .*1 JJ A_^ajjUl A_jVb Ijl. Vt O il j LjjjSU ji 1 iji-.l LgJI jA jL 4 i.<" 

I aLSj 0 ^aJ Liull 4 > 1 £ j SjiJl s ( e jkiS 

u-W Jj-s y*j <4»aLJlJl aJc. j-$-LSM j ( 4_La u jjLaJlj (jjLLll j*j U) . 
f-£* Lm ^LkUl jJ\ UjUil JLaJ jc. AjIjjjtAallLall He jl^ail! 

A%?y ^!( ijk*5 ^ aJ jL Ij1jS«| J t jaxJl ajL^i 

LH^aa^all UHj! LH*J' Li* ALilL jl jJI LS J4 JjJl L* A^Jb jl jJlj 

Li* ^raJLs(A_iill a L* Jlij4 4 _ix£]1 JjS jf*£ j j flu, j Aalc. Ail I Ail) 

Jlj^al! >*J A_jjil 4_LL> bH*J' (j-lc. A.jjJl ^pUalj A—^ Aa^l J*a. 

• 1 ^ ^ 4A_^lail Ac.j...j^lljl<4, 

'-“'jJ 4^-9 Li a. ^V) .. l l J^all jjJall f*i Jjjujij ji C~)~> ill IL* LiljLk bilj] 

Sjll ^_3 bLLl A i > n l l a Ajjbai Abajl y^y A_Lill eLaal A 4^^! 

*-*y L>y>y\ on tAiaill AjjI j eLabl 4_iluiaJ l^alAiluilj 4 jjJaLJl 

'i A^ial^a jy^aC. yC. Aa^ixll 1 —ll jLaj^U 4 jaLal£ ^Llaaj I^ ^ J.-^al l I ya, 

IVf 



C-L^olc- A . jAa ll (jlj LjA^jj. ^ jjLuOu« £yA 4 j'f~- 1 La ^ ta i j< t 1 <al l 0 Laj| 4jjlj 

Ch' J J^j Jla-*ll liA J I jUC. a5 

Lh®‘ J^aL-aJlj ^. ^ LaJI -L_jj A_Sj 4 jjjlS ^AjJC.j JjjjuJlJ 
J JjJaJl Ja^Jai* ^iu 4 4_LSll eLajI 4_jjl j l . 1 ,..^l Sj^LLa 4' M ^ 

^J*-* 4jUn_uiVljt 4a*_l!^jl 4 _uA jVl 4_ SU JI (jA* j£lj* u Ua*J J ^«*-8 ^S^a] 
!1 a ^ 4j>o CjUjlAa.] i_jL*a <jf. !5Lia <jAsjkj| lA$J vljAC-i Sjjj^U. 

^ LjJLa 4J1AJI <iii| cLa^l AjjIj J Jolillj ^ 15 jii lilliA <jl UAaj -\5j t 

lj_aj! 11 a oUaii! ^Ul v ^LaVl jU Ult4 <j-^' j£|^a Oa-Ux 
cUIjj 4 <-}py J p cljluiVI Jaa. JUJi J jisi .JUil J £3jx 

. 4ii> CaIaIuJI 4^AiJ £*il JJ laxuu jaJ Jt Jukill <JxJI 

— • 4j*^LaII uJ^^J (j& 4-LaII dl^jl i' w>— Y 

4_ISl ^al_3 4ljJa_uijj4 ^yap\ «j-4ii ^_Aj 4 ^_jaS 4jajjlj (Jj*- 3 ' 4 j*£)l 

a jLl! liLJj Jj. jijjlui J t >iajVI Ja**ij Jj 4_ajUlj 4lla. ^ua Jbuj 4jl_a_Uu 

Aij .(J-LLU 4_La (_K»jVI Ja_u.j J_*A 4_La.Vj f-^-^ (J-£ ^-S Ja_*JI 4.1,%j 4_jl Jl 
Ls - (J-J 2 UJJ® Jc- S" 1 ^ £taJ \ tx ^ 4 '.<lt 1,-|^\4.1..,I 

4jjil jilj-aJl ^ J >..» h o I I 4_a.jj]lj4 4_^alSj 4 |»_jjSJ! (jljll! Ic-J ^tl\<( 

^ 3~? J t3>2 t*Uia> 4_LS f.\jijA\ yl cjiSj li}: ^^Lju 

L<aj.. \ i t 5j_Lll{6jialu ^SAja’j Ijljl L» du*j ^1 jaJl \j*haW'jWA 

4JUS 4^ljL-a «.tai ^ uj^' ji jl» Jl j 

jlj . 4 j»^U aLall ^3 Aa. ma Jl jlAa. £a 4Jjlll f.LL ^jj jU ^ajS^aJl 4^a ^5 S ..<' 1 

(J-l» 4ujbl_j*Jl (j >i »j tbi ^_jj Iaa (jij 4iLjal 4 AjJLLJl #LajVI j^Jc. i—il j-v-.' l 
a l^vi ^ CLU^VI ^JA cilliSj S5L-JI Jl Sjc-aIL, jIaVIJ J j2l ip 12 



» A -M ~i ^j ■ ■■-all jj^a ^-i-ial ja u ,jujjj ,_£j 2 kJ (J jj ^» 1 j 1 >>>jl jl£j ALIU A_^.l jaII 

j_3All i_il j—C. 1 i « '“'A. 1 '' A_3 j 4_is£jl A g %l jaj AAjl—aJl ^^-ic- jLaiLsJI jj_£j d 
j_A 1_a£ j . ^ 4_A*£il 4_g_aJ y&j £_iAajJI ^ '■*■ JaSlaj l^IIa £A lg_i£l j ^/Lis a Ja-aljtAll 

Aaa^LmjVI jl ]*i^yI dlLil jjLm.t ^A Ua'1 j yJt, 4 A_ta^l! aL_ajl ^ujl jLi Lua] a_£jjsa 

jl—miVIlg lj’fimj A^_aJl ^A Ajaijlj . jxLu-a (JS aLa» ^3 A_*JU 4 _iaAI oL^jVI ' ’'(j 'j 

A-ij-laS Jljj A_Lli£ij LgJjlij ^ L^ia'I jVA_li3 A hall t"u a ,.. Lajlj aJjIjLaII jA ( _^AJ 

diA-ui) ^ ^ ^^ ' gjl j <_£jL A-g-^j aJ jjojI (_^| 4AIo 3 j!lil jaJ JlL: 

La a la~>l ^_3 La i»jj ^ l g"ig > 1 j I a] jiVI ajllA ^jlc. ^Jaii ^2 Alikll A^_a.| ALi]| 
£_<Li A lill l aLajI jl_3 ^jlc. jtAi j>ua!I Aox£i] tgjJ ja dli£ jjj ^j .,^.T,l lj 

4-A jiC- ela-iL a jjSAaII AJaiillj jLaLill A-lali jjj Iaj 3 jaVI bjjIa jA jjujS Ajlgj ^3 

.() ^ AA4^4X.LJI 

aIluij ^51 LJ*'* 1 """ <A |»vLu.yi a*j jJjVl Lyjjill JiLi. 

4 _yl]j jjalAiVI jA Ails c-baJ^M ,^3 £-aI jaJl C-Llj jl£ .V»U . A \ i~a\ l 0 Laol AjAaJil SjaIc. 
^ill ^jjjfcll et-aLVL ^Ic. (jlc- ljjl£ A] Aa£I jIa a jliJ 1-13 j ^ja-i 4 ^jJa-ujjll L-uil 

a£Laj ^aII Jjjjla]! Ajxjj jlxa.VI jx jn^'l ^-Sj ‘ IjjlS I a’ij^ Jjj^ajll ojAajj 

jjiual >ul jn'l 1 . IjxjjI LUa ^2 j»gJl jlj Ajuall aLaol bjUaC-L aSa Jl ^l%t'l 

. A L..i aLuii j 3-a\ jn..ilj 4_il jC-VI alc-l jaj 


-: ^f ljVI AJbJl 

t_jj_LaJI oLaLI Aijl i-Lia. 4 (j»Lij Ajlc. Aill Aaa.4 (Jjujjll Aljjla 

al yW i^Ua aLLI lillA ^LLj . ejjlall AJjAaII ^2 aAjyj tljjL a^Luall Aic. 
^ !■»■■■ jll LuJ ^jAA. (jjjAjVI j - O'® AjAxII jl ^2 uaxuJI JjaSj lAAj . AliSll 

A__g_aJ jaj ~ g ®J®J A_ic- AJL LjaLu aS>a ^2 j jaLuaII jlSj . i_jjlaJl aLLL b2±uia 
dil aLLI aj.I'vIILj j jl4*->~Hl jjAl -v~AfI jj_gA 4 .ljj ^gjl _j a_u£JI jLSjl jl jljA_a. 

^ Jj-all aAC-l&l jajjjII jja^all jl j . AjjIaII ill j^i» 1 j l^jj jC-j ju a uill jjjai 

> A ^ 



gH LS1I Ji^u Ulu (canopus) Jj*-. ^ ^ UikL^ l 

( ^3 J_4 l^£ ) pistil ^_3 LjJjjC-j t UL*J! 

•p-*)^J^I 



^ J*~- >a US) (^all 4^LV1 j ^ Ajt ^JLj ^i c> ^ Sj&IS 

lj>aj CW 1 # ^' UW ( <^*-^1 j>-aidl <> jjUsu 

,4^aSJl (^1 4aj ftjJSlx* 

J;uij £t*XJl oik j t jlk«VI j ^IjjILj ijjJJ 4a*<Jl 4_u|^ Jji t iil]j 4 il , uVI , 

U <J"V Sjjll <uilJ ijlalu Ia jlu J^iaj dna. i 4 j*£JI $Uj ^1 

^ (jl^ ( flc. ^ o • • ^ jjjj L# JJ) UfrLL 








5-4- < -Alii! J -a! jJall 4_jj J_lajj Ai j-s. ^_uiVI J_ jS 

.(m£ t ^^1)^111^1988) 

jjJLsJl jj-A 4. J tjj j'i ^ll 4 _*jjVI cL^jVIj 4-SjjLa <JaLJ| t5 ia, 4 _aAJ 1 (jAji AijA 

k ^ a l l Jj 1' j. (—1 j—i-al!j jj-^aJlj j_j! j_*Jlj ljjj_uj ^_A ji l_^_i L» -^'1 
*1—aJlVlj *. »ij (jl (JULall J.n mi ^^-Ic-) jl J*ll (■ j>all ^-lc- (jJ A.Aj.Vill 4_L«!iLLuy! 
(jj_SJ ^j-iill ^La-Jil! 4_j*Sj| jl,i^ 4_!La Lialj (jLS 4_il j_l l^A >4 >>i41 (j—ui-flll 
Cl j% t pA±z\-uu* f.l_iij jl j_*Jl ,jj,alk,ki,<all Jj!jl ^la 4 j1c-j . LeLaj 4lai]l 4 ^jAjxj 
^ <al jjJI J—» 7 - I jal jl ^ g jV ^Sj' “ill JjLii] elj! eL=ajl ^jl ja_^. JjL£ 

• ( ^ ^ ^ ° t^Aya-ill^ la A' l (jx ^jAll ^iLaJllI jIa^JI 4^_^l jja 

L^jjljL-a el •%,'il jlj.ia. jj£j An-ti (jljVI ^-»!_yaJ! AllL aia Lai 

^yll A Wil! jt W " L) jl J* Igja a^Lk^all jl-lik jjfL) (^Al jlkil! jj^^All 4_gji.l j>aj 4_aULa 
j j>> »} a_ia. Ai j-k i 4 n^> ^_a ftljVl ,^_a AiLiiLk AsL-kllj .lij. 4 _jjAJI { j-a ^j-klll! 
^-alyL-uiyi ^ll_xll j^a 4j kUjj j 4 ill’ll J£ A j 4jjLCLa AjlALaJjl AjIc. jA^k-all 

yjJjVI J£_All ^_3 LA 4_Lill 4 ^jA j^a ^jiaij] AjIaIiAVI <^y> JxA k jL. J 'iA.-^„| 

.(King, 1988) (T-£) 


\hf 



-liS 


o jAllli 


(t-£ J£^) 

cMj) 6j&Lill j 4_Jaj3 S a> t m « ' l <ja JA& A * AlKA «ti wujLs^JI 

U“* ‘‘‘ " (i»“ uiLfcUAl Ljjj rn.ii'i .J ^ Lf iaMj!A jjLaoa ^_i L*j jjj 

■ U**-tJ 

ijL-Za ^jl_*Jl ^j. £ , i .a ^jl A_uja]l CjVLLall j A_Aiill ^aj ..Vill (_>^a_*j ^_a ^' 

‘<^ j *■?■ (JS ^ Lila aa^-a aLiI! alaj) jjlj dAc-lLa iJ lc. ^.miu a i»<\ i 

(j-iill el^olxil (j-AJi ^—ujLLJI ,jil 4 _l«!/LluVI Ajal^ijJl CjUaJaa^tll ^aSl ^jjL 

—*il S ^3 Is^ljjuj (jjl cja^ll lilla ^a JI^aI! la& Ij^^Lil 

1—-^1 j a>l l ^—a a <'"'•>,<1 i-'l ULa* a_jvL jSLI all ^_i_j^)£i]l a y j ^ lc~- ^ L » • | 

^a jm3 A—^Ijj ^Ua3 (Ji A iaill Ic-Uai X ^ jAj: cs^ - ^-*-^ l_ujj ^- uj -^2a]I 

jjmC. ^^jjl Lg iJrta I aLauia'I jjtj-ill ^y& aac. ^<i>a aij . AoailL L^ \ t *. 

j ^ y ° • j^jjj^iil lillaij ^ X • • ^aj^l! ilijSLl Ic-UaS 

(jA-aLaJl (jjJill Lh 1 *• jiaJI a_ai ^ i^aiuillill i_ijl*A ojjla 

(VX—A) (j-jj La \g~ilAua'i"] alac-i (jjLjj i"'' LLa. a'I ^ Liaja j^Lc. ^yll jj£c. 

^j| A_kjjL aj*j ^all ^uujjil A^^LaJl ^ulLl I^aaIj a i.i'l ^ilxll Lajuia 

. jjulc. jjjiaLuJl 




(r-£)j£j; 


i. Aja£j( jkJUJI <j£L«VI w lujj ( ja«^~>j O'* ^ a ^ ‘» 

.(4^»iaJI (j/ij ^AfSj 

oLsJjl JjJlaj j^i »^1 I IaC-L^S j^liHl -lix (jj)xl>UX,il JjA^>J 

^j.i ' >3 li l .Mil l ' N A .V, l j| i 4__iil jx-5* 4_j£Ii 4_jjJaLjj 4_ll amx l—^ju^a^jt 4_llill 

4_ijujJi^Jl jjjJaJLi ^al £3jx (jx £3jx vj^ aLajI i_iLuualjt 4.31 ~jx a.Si ujL u lJl^VI 
4 </> sLajI : 4_jj ( _ r ic- £_jJa ja ,_ 51 ^x 4 \/a\l ^_ijj*j ^»JJ t iliUliLaJl i_lLuiaj 4xxl*Jl 
Jiulll A^jJa^xll AxajLluVI 4l\.mx]l j 4 jjn J)j\ S^>Sil l _ s -alx»jl a^) j)a]! ol^ U*; 
^_ixa. ]l l^Uluil (X) ^->-iajx (ja (M) °^-?“ ) ] AjAa_i ( (i ij 




4_m,iLs L^i C-AB JjJJl jjlij a=XA j b=MB >*1' ^ 

•(King, 1988) AjjljlU 

0= < AxM 

<u£iall jLk^ajVI di Li -a r - £-uASll (jjall (Jjlji ^ e.ljjJ ^jaLhaII 
• ^ ^-4^* i4i£xkl SJaILi a£x cjlulia.) 

jjja! ji_=Jl ^La aIIILaII ^ aL£| ^ ojAso JJ <a.UJl diJ 

Jk-U AjjJabjjl A-iilj a>" t<? kc. JaLSjj ^jjALak! 

AJj jjSL aL£)( .lOaJ ^j£, ^c. ^jsLjJI ^jjjJl aJUuj 

. A^llija 



(£-£)J£k 

SUjI i.aUaij t uJalll Pj fIjluiVl Jai AB jLej t si'.&i 

jjill =AB L»l jja2kU3l Ul£ Iki XA,MB Jaajj X <LE1I 

> A“\ 





4_uj^iLdl jj^s a L u ' > u AjaI jj-%11 cjUljjJl vjjjijj jji *> wi jjAkl! ^.u j 

4a-ul^aJI CIiLaEa]! A_L^1»j L-a Ic.ILSj !>La. I j» ^juillil jjjall (Jjljl 'jOj 

— :^Aj Aiiiil! ^2 a.Vi» a Aa.’iS.'iuia'I A-JLaJl A_ljljtA]lil 

cost - cos a. X&o V> 

v= CO\ v v-:- 

smc 

= 0 ajS-aJl A_5Ls Ja-i^bt. L$ja 4 '<«' ! A_Jj!j jjuLjS Xilaiaji - JJ 

.^L*3l alajli AjjlJ 

al* (jU ' 4 ^ fc XajUl XLi J_jfa hi} IfJ <lih) ola3 AjjI j Aljiut j|j^J| XiLIaII J}Sa hi. Jjj (jjil) = ( 

. UjULm^ v"i4xV>« ill aJjIaaII 

£—“Aill jjJill ^_s J-jIj'VI (J^aLulaI! jjj-Aiall l$fi >«! ^_j]| a_LLla]I diiLS 

A_lilll <Jjl.laJl ^a a L u L u l_j3uJaj AS j 4e^Xc-l aJ^IxaI] I w h\ *j AjjLuaa I AC. 1 > 

a — O a ,j-A <_pa j_*Jlj Jj-Ul l iaS A_£ j..^-]aj ^^jiSja Ja ,% A_^ajJ ,JJi] 

.^ajiUII ijjl ill ^2 jlAij ^ 4J.1C.I IgjA 
I y a ,i.o jj A_Lill Ail titA J A! hia'I c IaIaJI ^ya AjA*JI (J jljj (jj^ill _^A 'f~- j 

1 ^X 2 ^—kJa^l! (Jljial_J jl 4 dlilall 1..-V A_3j^Jaj IgJ A^aj^Ul (J^laJl 

jj_A (jL£j 4 A_)jj_uia 1I A tM.Vigll A-L^Iaj aJI—u4a]I C.lla ^^la. (jj.lxj ^1 2\ju)1\ 
^_3 4 m aJ ^_3 ^-la ^a ALkll aJLaa! jjj_a*JI ^2 A_uJalj^JI (J^iaJl 

J—SJ A. Ll . l l jj-lfj Ik Ig-jli ^IjlVil (Jjl.Ia ^2 jA La£ jl 4 JjaC. Jjl^l 

X • — ^ ^j_A (Jj_L»Jl Js-a. ^_3 A^ jj tJ^Jj ° X ~ ) • ^jA (_pa^atll Jaa. _jA A^ jj 

4 **i Xn j-utC- ^-jl^ll ^jj—kJl ^ ° — t ^3j LaSj jl a£a (_3^>-a 

a l-->^ ^ ' . .i \ X% 1 a 4_1aai^j LLj^aJ G ^a 1 Ajaajj^j 4 n^a aXiaJI 4jj'ujlA2>.l ^»a3 

.I^jS (jl^A (J/U aIjIaaII A Xa'I j ^j£LaSM c-X^o_4_4jI 1^ 


> AV 



mm 




1 / 

*rU> 

k:L 

!?- 


1C Bp 

[;J j[ ,i\ 'Ey- j-> c a. 


uvilLo? 


*’* * k-u. i U/ 1 V 7 


j.K'vU-u 


>j£. jp &• l, h. ,J j LvJ p 


1 *\^A ! 

—rrXt >.L. -ii.L-'L'n z• -f 


I 


(0-t J^JI) 

Y ') ^ grJ ^Ul JjA-a. <> J 

e**j**i « JjUl ii ^ JjH 4 J(J JSJj (“£ 1 

. AJld A^AJtlaw a < *oaH JSj 

























P - * <J^) 

^3 , up 45U *i\ f&Ut yk £§>« (|V 4La5I J>4jV *4*4* 

1^*1, J2Uj .klUJl Si jUkAj 4 jj 5£» Siid^sJl (jSU^l ^U-tuij t Ja*a>Jl ^ 
,iiUJUl\ J^Ss (Tj^aJl 4>a »>^4* ^4®3' »*'UJ^ ^4® iaHui'sll ji 




JL^JI liA j-LJl ^UJI <^UJ! ^ Jj 

u^-il> u-jl**ll <^l ^ <L| ^MAl ^uj| 

Stl>i u^u * ULil> Cm^ ^ v. . r Lc. ^ oi 6 L£ Uj 

>Sjx *_L. JJi^ ( 1-£ Ji*]| ^ J ^ s<LS]| OUU2I 

^ ijJLj* Sj ^ ^jjJaill Sji^l ^ J V] «.jJl Jc. Uj .4.>-l t 

CJ ^ ^ <Jill *U3I ijLi ( o-Jlj ^jjji <j*j u^llj LjLJ Cjh ) <Lj>1I 
^3Ua <jl (A-jll jj—J* Cm vilL-»>- 4 4uUI 

dliA o-J -Ul ^J! jjl^ax Jj l^UUJ! ^juSiili ^ ^ijussj 

^LJl ^_a ji^aJl (J^aju cLL J_J 4 <Lill 4^J j2 Cul£ ..wh- m U cAaUCI aJ^ 

oLaCI J !*L. M I^JU l+ie. JjUl ^ ^311 ^!juyi 

M - 1 —J ^ khiva Li^ 4-L.^j v jjull ^j taza ^-LL 

4_LSlU 4illL- CjULaJI 4 jMj 1$j 3 -laJ tfcis.l^Jaj JjaUII 4JjX« 3JU. t UkI..,. 

• ( V—£ )^J Jlill ^ J* US 


^ 1 . 



(v-t) J&All 

f Ja JS i i jftlil! (jA 4i!a2l flJaiU GUIajV! 

‘(^Laj «y2& 4U! ^^221 4221 Jjuj <Li)A alaul i <LaII j*2 4 aj=« l^l« 

(_sj~La. fVi (jjj^Ull 4=Lfi) B «LajI i ( Jjo-^21 uj-la. TV *2iJi O'*'***^ (jjjJl 4 j9 

al$2Lt »jjIaII 4i:uJl o^S Ua* ‘(o' 8 ) ^^*121 4221 j 42 jS) C »1»jI c((jj<i2l 

wm !—< i L_§ji V) 4—j&Avl l 4 —JU a 22 LJiulka 4— LS21 a\ y\\ o=% f—^ ^=5 ^^a>).(i_)j_lA2l 

. (King, 1988). (^JUS 



U-Lil_£ i-a. ( >51*11 yjill ^ CuuLwb ^1) A^JaliJl S^aIIII 5_L,.u 4jJjS 

^ Aa^ux Jji Ijxlii (j-Oll A_UI ^j) <jU>^II l_A.Ha. ^i uiii 

<l^) 4JUJI ^ ui .sjjji^i J*s <jjjiii iik^iii 

4 t jj_ i Sk]| L-Ana. ^,-Jlll A_Lill ( Mamluk City Of Dead) ( olj_xVl 
4_La il« ^j-LJt aLa^l j-a ( Al-Qarfa))<i J\\ 4 -ia.tna jbLJl ^j^ij 
WJI O-jl^ll £AAa. A loSj 4*nJ 4_£^Laxll .la-Luxll JS J t ^L2 

jLJllt ,_jjluix £x La-jUAi^ljl. ixj^lll <L»xJali3l ^Lnl] ^uijJl jaaJI SljUxj 
jljiaJl lSIami JjUj AJaa,iU frjxll 4 <jjj£lill U-Ha. ^j]| SIaIII jaJ ULa.bj 

.^jUl jjic. <3 jjL&II ^Ixi £xl_aj| (J^l^j <__ij 3 ^]| iir. 

A _Luu sI^a! JjJaJl -LjJaaJ 4_LaA]l j*_ji]l (jli £_SI^1| j 

jJLc. jxUlll oiujiill jMa. <iAc. 4-La.L-x ejluolJ cj ja. J\ ^ I 

^_s ^jjjliaJl lfr. i >. !)->, I ^i]| 4_Lil| ejlAlaj! ^Jax* (jlj ■iVi* i lijli 4 Jr, j t j J,r. 

4_j_uiUa]I jxall 4_iuaj CluliI L . uwl l jj^asJl ^lLx ^L,., jli jj J _ ajl ]| 

-MS (j' *>*1' - “J . CjLa.jJ £_Haj ^JJ L$j 3 LkiJl 4 auJ (jlj 

— :l^ix (j L kx l l 11 a S-iHC- AjjIjj diVULaJ 

^ jjjJI j**J! j! ij jj jJI (AI-Bazdawi)ju*il1 4JLx j - > 

l$Jl£jiJ sluall Axils <Ua1c-j AjjjJ (JjAfllij SJLujll a OA (jjlau 4'.al l 

.(D.King 1983) Aliill ©Laj| jjc. ^Ljai 

o_Sj 4 AJaaII cax-u l^aJLuil ^3 A_lll o^Jll AJL»jj - Y 

t_£ CjVI-J 4iikll elajl ^ jaJLuU jl 4 LluiJoA 4Lj]| ^ J ^,-vl 4AX>La. 4 JI ^AaJluii 

(j^Aj e JJ-jS diVi X_^jj IaSj 4 4_uEa dlbLuta. 4_xi2kA]| £-J^>l! J^a 

S^)—)lj (J—5 4—ujl, ,>a!I 4 ") (J.'l »aII 4j— jIj J—jx A _ Ld l 4 )_aJj| 4 J ...^ 

^»Lc. (j5 jjJ jjLJujj ^JL jLix SjjJiix ( Richard LORCH 1980 a)(3&l 

. J^aII ^ .vl^xll 5xj_ i >aJl j».jlaJI jU Ala^s ^3 \ ^ A • 



!a_*j 4_L*ajj 4—Lall slauV Jat£ JjAsy ^jjUUj JULa — t* 

£-*>“ U-C- ^jUHaj JjJa t _ J lc ^Sj ^jll jSU^U v-J^iaJl (ja Ljlj 

.5-^jJ (^ * )j (t J^jjU £ j! j2 5lal£ a£x 

(^iJl —Liilt v. "i a M J 3 j*-ol £_iji t£>\jia jjjj Ij^il JULall — t 

3-uLuJl (jjJall jja Aaj Igja (jUjI aIAI I uliAui Sl< .*■»' Jjk, (JH (jjULj *• i*Al 

-•</** 

. A. l i yvl l lAA ^3 ^jjjjill <1 Luij ^3 Ajj la£ v—Lml-aJI jiii Ja* — | 

^u^Jl ^jjl 5JL^la — v_j 

(jtiall Aj Aao v_jljS ^3 cLa, Ja^ 

^ -“J * J jj lU 

— ’.^A £uUi vi£lj JUaII 

4 .U 2 J! t -)l>ul jaII jjA jlS (jj^lall oA^j <Lall AjAaj jjl (jjjj ~)~t 

. 4jja> ^ lAa 

QaaJl jAj . £jl_)l! Ja <jS £3j Uaa jjC l » .t,<ll— \ — £ 

.AjJsyOLa jjjAjLmJI (jjialil! jLil ^ill 
(jijaJl 5jL_^lal dl^jAau (j^tiaj jajII ^jL^Ja (jl a£ jj — V — i 
^ jjJ-ill g <' ■* ' ! U--» V JJ-^J ' 6 lf - (*^' tlwj 

* J J jit -kv AjAaj 

5Jill <sj*a **iUl jjkll J -: UjU- p 

i « U At ijjj >tl ^ ml mV I t. 8- ! flail (jt J t4 yXlA JJC- <Ljla dlAaSc-i 

ji jjaII 4 j jjl£ villi*!! Iaj] VjJJal! AJj^la (Jt a »"u ul fjA all jljjll 

. <Lill v“ia»y' !l (jjl AiAaj ^3 


Mf 



ljUELaJI ^LaHll (JJa Ajjjai .laj—; 4-Ju-aLjj! £jj| Aj^jJb La! — 0 

— ‘ <^Aj A-IaiII ■ijAa'tl AjjJajVl ojSl! ^L... ^jlc. Ajjj£J| 

T-a IL T-a. \ja - J 12a >-a la = i UJi 

J La 

^^iiJ! iaa fjC. Ajj! j — I 

<L«j£aJI 4£aJ (_£jl^ll = ^ -a 

(jlSaU (_pa^ail = ^ -a 

. Jjjj jjill = J 

( ^ 1 ^ • i j.u^-».'i ■'na.a'l AjC- j 

^-uiUlIj ^- miT - (j-aljll jjjUjSlI J^la. t/'a^ViMmil aJjLiaII Aijliallj 

(^_S ^!alS tSj3 i^lliA (j) AaJ ^uiLall (j_^ill <Ji!a. i**u.^Vi»iil Aajj^iiJl lilljj jjic. 

<Lkl! olaj! AjAaJ 
« ' ' 

q = arc cot { SinOCosAL - CosO tanfl ^ 
SinAL 

Jaa 0<£-« J_jla JaaL. u t £3J>» Jjiall Jaa L ‘ A\_ = — A, u : (jl Llua 

. a£- 4 <jii JC- Jaa0 M £Jjx ^1 (_pa jt 

— : yjA AajjjitSlt <ljlaallj 

q= &TC\an\SmAL 

S\nA0 

S 

m 




jl 5- jjVI Sjjlji-aJl CIAjjI-IaVI <■*n/n qa .113 diLiLua. talHuilj 

. ( 't-Lkll aLaJjl ‘' A■■■■^ ^3 ' < jll Lajj 
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^£-11 e.ia>l j ,ja AL ClijJ^I JjlAa. JiS ^'<". lIiULuII t**ijUr.i LbaJj 

l_*£ V • x T* • JSojj ^ylc- (Jjl^aJl djjlS ^1 V*« Jl S.ia.lj Aa.jj <jA A0 j V • 

4 jiX ji t Jjl_l_aJl »iJi »l ^'“.1 AaijS Jl jju Jll dll<tjU‘ill (jisuu Jc. CjjIaJ 

^L-ijai tQuadrant dib aJI JlL» ajjaLs cjVIj jl t u>»Uj L»l >.“i\ >«tjill cljaJ 

\ <j'UVI (JJ l-i (J_!La t(jj >ua!I »'■ . dr - (j >> » i I gbuM Mi lt (_£j_aJ jj-Ja t 

^ Jil Graphical Methods ^kLa^l t jjall jl Analemma Methods 

. j_5 jluwsJl J CjLul.la.YI iila% < 

alaul ^ il >>i-w (jlia t <A$ oil e-J ujY JauiYI CLlYtaJI J J ^Vim l .Uj 

Indian Circle a_j.iJI aJl-iiLj sJb < _ s ic- Ja-uu ji aL Jaj aLSII 

t jUiill) Cardinal Points AoL-aSn -kiLll J«j lAaasi sjib A*i Jit j 

^_jjl h_ij_*J| — ujj V>ll — (jLa-All -laj ]■>- ». iiLlj£j ( UJ^jlII < 

4_jl-aL1a]I 4 ^ j l j ^JiaLhaII frl aIc. (Jjfl Cj* dl^aul 

« „ 

4. A ilja^all ^-IaII u_ujbkA £jasj jA yjaJl dlij J aLSII elajl Ai j*a1 

. jj jl^a. J ji ti-ljj-J] AaSsYI 

AjjIa-uJI A_ikll 5J| Jc. aJiliA dii\£ ALill eLaul t l >u %l <_£ J.Vl AjLJallj 
,iAj ^JUil ^JaS Jja. jj£ ‘AJlj jj *jiui Jc. a j£j ja Sj£ 1$jS J!1aj Jll j 

t jjic- yjjLall tjj-ill AjI-iJ ujIjS CaL-aj jl t ^-oijSJI cjljj I'liot 

2 _S^jaII ^_3 <JLail al—ajl ‘ ■■■-.' l^AliaJbuil A jij5> > *^ I Ji l ^J A JJ'i-) Ail Igjtj 

^ (JAaLaaII «.La1c. fc-iA.lVuiil ^1 (jjlall AA-a!la-S I^Aj ... ^jjILaII 

-: £ ejjl£ Aiill 

. j^^ll ujIjaII A.>u,V>A ^“uuU AjuJiaLi^l (j_^lall 

. Graphical Methodes A-JaJa^l Jjl^?Jl ~ 

1 'V jt* “’ V /' J A1ia3_Jj 1| I ^ IA J (_pa_)«Jl I^J ^UAtA (_jVVI ^lia-Luil 

. ^tll ... ^IajaII a jSj ^Jjll Cjljj 



. c-La-uaJI a ^oiilal 

• dSj (jr-t-U >» (Jla L-.ll.ua% — 

. Jjuoaljii £JjVI djUklauVI Ajj*ue ~ 

■I'jg 1. g.u ^LaJI ^L-2k^l ^ nail *1 -Pil i m \1 ..i^ I AJj^^ Pm W j 

~■ A a s (jaT^lnj 4 A_nx^)l dLajlVi.a'1 j Aaa) 1*JI dVLuajVI j' 
■3^—1 ^_S LjJ_ya»C. ^ l» 4 (Jj-lL jl (Jiil j_)aaSlxASl elajVI i A -■.- 

d__uuj A a imLiII AC-1 >all ^1 ja-j A la^ll i**''» ■" uJl ^j_»j ' ^ y ' i~ A_i]La_ujJl e^jSJl 

j»J-J ^Likua ^ G.M.T dl_i2jjj A__ulj Ajj 3 A (jjjJlc.j 

A_iLsA i j, .'.;C ^a j . .i j A a, mAjJI AC-Luoll j»Lej uil!j£j 4 jy^ **’' ^ yutC- ^u-iLuall 

• jl^l t>® (jJj^i*Jlj ^ i 

l-i j~a oL^jl ^_S A ljtll al-a.jl ^n-u.j 4 Ajj^JlII e jSJI (JjJ t i\cl ^3 Lai 

Ar. 1 ..ill A '—^ 1 1 Li 4 La< A—aij^Aj S^j^-Ju^aj ^oua-o^il ^' — '* 1 ^ m t~ J^aLliII 

^J-J ^Ljjuo ^ lIuSjoj AojIj (jjjjic.j £-““J (jJJ^aC. j ^a_uatj]l 

£J__uaj (jjjl_3.3 jl—ajj Aii >mIu1I AcLuuJI ^_ll_^aj jl ^jLjil ^jjjLS ^j^a jjiiC. jS-jl jJl 
(jjjL£ j$_ua (j--» (jjj aaallj £_juAj]I ^j_i ^lik-a duSji Aajlj (j_yujlj 

.(Ali-Ahyaie,1980,1983,1992) ^3511 

4 A “'•»■ j—a y_ 2 . jl j'C.ll j ^_a 1*JI « ' »"'lt (J.jLt .1 a .A A LLaLI ^3 ^a, iTball ^jS-aiL 

-lJj 1.Xa> LLsj jL«a A^aljn-k'l dLul.la.yi i__)LuiiaJ (jV 4 lia. Aallc- A3Aj Ajjill aLaJjl 

^LiVVIj a l t ll-Loa ejJ-i.S/1 dljj-ui j_2o*il J^—a. jlj-uiVI ^ J^-la 

_K .o ^lr j*C-V i i_dial! jl aLaJI eLajI ■Lj.’i.-u'il AAiSaJI t"ll uuLaJl j dlcLuallj 

j f.N ■ >>a A ; o»U.U - .^ilj.ll Aiilll aLaJil Jjl-laj A-jjjAa ( Aiauajj ) 
A 34 J 4 A Kai l aL_aj| - ' ~v'’ A 1 .^ j ] 3 ^* v ’~' A-jj^j ^jl A-jAoJaLa dlcl—ua 

l aJjaJI eLajla l yi l A*i ' il L»o> A_Lusua dl^iudl j^LlaL IjUjj L^J (j-iaLaJl y 

MV 



<j-l] (>» lg-ilj (Jjlj-ijll oiik J4^1a tilj.li Ulfl (j£]j 

. ^Ic- i—ail (ja jj£I 


— :<UlijVI ji4i) (j^aau JSIj-» ^ ALaII alAj) —T 

4 4_4j ^ < il l 4 !l AjLula jj^aSl oUJ 4jL L« ^3 4 _La]I aLaj! t_i) jsj 

t—ll—ma. t—lHaJJ 4 ysU'l 4 j/vl»'l 4__£j jlai] Uaj 43 Aj 4 \ia\ I sL^jl 4 _i1aC- (jlj tilljl 

4_Jjl j (J^I-aS yi j Ui ^ l l £-Sja]I djl_ul.}al ^_j t V jl j-aJl ~l> mall ja tHiljjl.la.1 
~ :^jL Le£ Lballc. 4’m.aj 4jjjjua ^1 jaJl ,W mall ujLulia.1 (jl La£ t Lu\j 4u3 41 tal l 

tSjJi V ^ jAY = 4 a'I <SLa (JjJa Jaa 
Vl-Au Y \ j£ O = 4 * j^ ■»'! AfLa (jjajC- -Ltls. 

^_xSja3I (JjLjaII (Jj-jjIj (j-C- l_A.li.laj (j5Laja i_i jIImJI £Sj/JI dlLul.laj Lai 

l g jlr » j g i- » j 4^1 ‘LuaUll -bjl jail ^liaJluil (j!Ma. (ja ji ^^Ull <_JijLuAU liSj 


•cj^y 


~'. 4_uV aJjIxaSI (JjjlLjj 4j^j1Lla 1I dlLullaVI 4ij*-a 4ijill elajl J.laJ 


k= Jb Ula 


(J A)U 

t —1 jllaoll £3 ja 1I (Jjia Jaa — 4^» (Jjla Jaa ^(J = (JA — I (jl (Ana 

. 4^s^>£a 1I <£*a (jia jC. 1-ia = ^ 

L-IjUbaII jaII (j*a jC. Jaa — f- 

4 ^i jLojill 4 Ua'< (j^* 4j L jjY“\ • j jii*a (jjj £ jl^pJ aLi]| alajl 4 jjI j = _& 

• j jJli! alajl 


> 1A 



jlJJ until ia -vll (S-ia A_jjl j i, < ll m~a q (. _ft <_ljl^ll J-Ia A_i jjoa jxj 

jIxLa jl_ajl 4_ijj£ A JavLLa £_a <La jfLall a£x j i^JjUaAll j^il Jj-al jl! 

A_S^jca (j-aj t(^ — £ JSjjall A <a'lA jL«aVI r^'l ^-L^Sfl AlLa. ^2 Ajjl^ll 

4_^ ^j-a A_lLaJl a.'.,A ^_2 t_uilLa tA_!Lill i_ij U-iall el %T^I ^ul_i3 Jj*Saj Ajjl^ll oik 

jLa_»£]l ^j-u k_i!j_ajVI jl-iLa jluC-Vf J; Aa.VI A-a AX-LuJl oLajU jLaJil! 

U MjA'I A jlr- tJj) ><-»•>'! ^<aj ^JLlAaJ! ^-3l J«>'t JUJU! j ^ .u j]-» '-iilA]l 

C5-SI ^ja i l^ft jljyLa ijjVi Laic. i AjSl^)juaJl A_a.Luuail Ajjjii£JI 

• >•* l> j <Jl t> j t>J >■' 







, t —JsUiil J' 



sjLiJi ;l4i 


(^ * — t j J^i 

4a jJ ^ ^ jLuu 4^9 4MJ| i »UJI 4jj| j 4j^Ut »IajI £# 11 u 

4-4*11 sl-A-i] (jJj J} ^—Jl 4jjl^ll (jjiUi «. aJ LuiLuil Sjlc. (jLcJlUj (jlniuij 

fll—3kjJ (_jlc- 1 4l»^3^Jl i^Jjj (jl 4l 42 j^£la 1! * l. J aAjA^Jj 41 ft ,1 , u i i-*ti Vj 

■ilsjl Sjjj^a 4-La.Xa £-» ) jilui* jluix £-Luy ^^Ic. LaAic. <-jjiaJlj JIaJJ! 

I ^ A (3 l a l 1 ^ a! A^ 1 **]j ^ \Cf <L^,^ * I ill I Li ! \m j A I \ >< - 1 L .1-^ ^ 1 

LSJ—^ 'll 4 lill l at_a_ij 4-Jjl j (_>“LjS (j-S-aJ (Jl a 1 ni l 4-$-a* AjAtlI Ajljj ( j_^I3^Jl1I 

V. . 



j! | ^ *u l l ^_s L&£ A_a> j. 1 a a liiitj aLLuJI -sIsaII jj; l-***' < 1 ^ < 1 ..."'-* I 

(jl (j^ - ‘ jl A^jAaII Alk^jiilS (_5ji.l ^liaiuil jjll pjaJJL 

^l3_jll (jl Laic. Ajjoij AC-luill A£j^ sLauli (J\ A tall A$-a. (JA Lailj AjjI jll (_J>il-SJ 

jl L-^ Llni e j_ijuLaJl AC-1 >till j_A ALwajillj ^m 1 1»»1 i4 a\I (J\aja 1I alajl ^Jw*l 
jla_L« ^ JJJJ (^jll (^_^SM tillJJ jaII (_y2a*jj AouiaaII ^Ljjll (^-iliol fttuiA AajLluII 
S J J a; A_iiill eLaJ Aj jl j i jl >nt (jl^Ayijj ^aiI-iI i» aII (Jla^All l_liljaJj 

— • Aijjjij 

L-ij lU a l l £3 ja 1I JjJa Jai.— Aa jSaII a£a Jjla JUuk = (_>u^ (jl (Ja» jjj 

UJj II'i a ' ) £3ja1I (_jojC. AajSaII A£a (jajC. -Isa. 

J^ji - _» Ui 

\u~A\ 

(_J_ l ^ljl| i n a I I Ja_aJI (JiA AjjI j A tu% jjSaj i AjjI jll (JJa ASjsa (jAj 
^LjjVI (j-AjJa AjjI jll ^Sja aJxOL* £A AajSaII a£a aJ jaj IwJjILaII £3jaII jij 

. AiljaAll 

ujjjjiLaJlj A-jl» uuVU 0 aIjj ( jJ| Aiiill alaul AjjI j jj,w*i AaIaC- Aa^. jj (j^AJ 
A jSUl l C-)V^IaaII l__OJic*l.l2j a AflidJj Asu jja ^jlu ^_ic> jj^a^il lilljj j jjSI VI 
A_S^ll (jal J-C.Y JaL£1» £CaUjj Jiii ^ylc. jjISIVI t-Jj*iiLaJl <^S Ulili-jij AilS 

• L-lLoiaJl AC-jaIIj 

—: ^jVIS aLjII »lajl ^ i\ >n-> (j^AJ jj£l AJ^jj 
.tij-J Aa-jJ jAYVVVA = J = AajSaII aSa JjL -ki. 

.VUi UjJ T) jlYYTYr = p = ^a jSaII ^A ^Jt iai 


( J ^ J ) ^ - O* (jl (JA»jiiS 





o“ 
a** 


S Ui = jk 


^(J4)U/ jf £Ui£ ^'(JA) 


^ t ^ Ui 


iilljj 4_Lkll oLaul (jiaj ^<i3k ja AjJLujJLo^jI jLujlj (jaat(_>ii ^u3 

JJa V jl jj --^ <4. j ^ ^yaiQu '. 1 'v 4 i'Ka" ^tuaI I ^I^JLuiIj 


dlj J4uj Ajjl jll l_J^lia iaL “* *Jj' j 5 ' J*-3^ ^ ‘( -* ) *-4^ 


— : ^L Lo£ 4ljill 4 jjI j 

-: ^\S 

# , < 

^-A ~ -ft ^jli (jjjaa.(j^a j dul£ I jl I 

-A — ^ A • = _ft (jli 4a^ja j 4ull >u ( ja dulS I jl — k—l 

-A + ) A • = _ft jli ^jjnH >u jjaa j j_jai CjjLS I j! ~_i. 

-A - VI * = -ft (jli 4 iH.ta (_)-a j 4us>ja ^ju Cajl£ |j| — J 

( 4x.LuoJI ^j^) 4C. oLaal £a J jjjall 4^.^. ^yll (Jlatull jja ^lijj 

j VT = (Jj_iaJl ]-» A ' fljft (^yaLj^ll 4_jjXa 4lil]l elaul 4j^j laal (j^ajaiilj 

Jai.j‘n 

• ^ = 

— : 4 _uVl dilja^'l t <1 ...-s, A \y Lula 

«,nt- = (*£i,vx - n.ATYWA) u pn, t® ) ti^ - o- 

r.r 



=( •tn.vt 


n.AY ) tb. • Y\,io U* • *X£,1 U- ( *Y£,1 


•, • 

'io,i - .,ur' - Ui = jk 
. ,.oY 

_A + ^ A • = -A AjJLjI (J-a J (__>« jjl 

. Jjjill jjll j L a-tu i l qa (jiilSj j Y t & — _A 
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Luj 


t. f 
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jMi a-H T .tln« 

1 ^ 4aU ^3 4 j^Ul l jjojljill L>* ‘ ^111 UJ*~! L£aj 

1 at.-^' l A w>. \jjll CjVi-juai] 4_1 j 3J i—l' J >aja j!o_C.j J^Ll 4o.iLuiVI 

^ \r- t 4_jjaJlJ 4-uSl ji»>llj 4_i_.,i.-ugH ^j!jiSLjji ^ l A b ilj ^jVlj JAall J*-} 

!•, ...m j Jjl^-a. ,^-s oik ^Luil jill 0jUj Lia.ji aaj . djULkjVlj cLuSIja!) ^-1 jliuil 

o j ■ U j^ JjSJ 4 i^la' I i-i^ l -vl l dlLualaj (JlSjuiljk 4 Jj 3J 4_ilaljj klULuj 

^jlj (3f^“ ^illj ^ 4 »'-“i-'U vjULull j 4 u>ilj^ll dila^L*!! ^LaL£ \ ■v . a a LL^^I o' a*j 

4 *S ]\ jjJ ^ ^ i j j <^>a.il ^_a ^ If- (JL-^aI! IjLA ^-S jjjixL-xJl (_j-A 33-C* l—A^C-l 

^_a <A.iH-AAll j oj_3jja!I dlULull 4_jjli« (j^s lHal La! . jjV' 4_uOL_uiVI 

jiLSI » '* ' *'*' . .' I j ^ 0jl_Hj LiA^^St l fl s l'',v v >' I j ^jjLlajJl ^$3a LLuo^aj t dia_yll 

: oUal ^3 ^jJa^a 1 a£j 4 JJ 

. Aj^aaII j jg >rt\l (Jjlji — i Vji 

^jaa!i( >r-r) t [) )-y) t p .-r)ji£_ivij (>-t)Jja=Ji JL»j -> 

^»l j-C-bU luU ui\ 1 O^j^AJ (JiLgll SaVj 4_laaJ u .lLu-s j 411.1011 ^tall (Jj-alll 
(j^o JaaII (jtjja oAaj 4_k^allll _A j^t^A 4_ij -vg i l 

J 4_Ljb £ £ j 4X.1 _U1 H j LajJ ^ ^ ) Ig-la-Ajla £-1 La 1I O'—j jjl jlsl <_£_!) (j! jlsl 

* ( 4jj\jX , ^ 

^ J' 1 '? * (jl^S ‘ LajJ ^ ^ dllc-LuJl JAC- (jij 4_s^)g_l]| iaJ ^n-k 

«" j 4X-1 ) O ^ = ) £ ) A ^JJ —a^JI ^»1 sdl jla-o ( _ 5 _1c. Cjlc.1 uill " <~- 

, 10 ^^-ht. ? uiij n. ,iv - m 

4l_ui ^ylc. ^jjaH (. I jli.1 a£jj likj t^bl (1) o' L?' 

3j-*.j A.jllH-kl JmiVI ‘■"i >JJ La£ • La JJ LgljJa J_iVl (j-ic- 4 _j J-a3 jg_bl 

O' ajj^)lail ) jjajIj Lajj 0^^-i ( V • J ji Lajj ^ V ^ J 4_Jl!Le 4 j^\j j! >* 


■1 . V 



SjU-a. ^-a ijiL JA US Ljj ( U) Ujj ( r.) Ajjjill jjSj 

* ^yA^ Un i a VI J4-ui]l 

(* if* -i-Jjll J^-ll <JJJ iajjoilUlc.J ^L»L2 la-ui* Ujj^i jl iiu -t 
cjIjIjS ttjjjii u£*W Jji ^ j*Jd| ^ £-»Ij1I 

^-s t-ioic. ^1 cjLc.Uia.YIj cjljU^Jl ^ jax. l_-, 1 

ClL ^J gr^ 1 eJc.1 J JljJ ^jiJl \^ ^U]| ^1^ 

-: ^l£ Coil* 5jjjJ| 
•( r-T )Jj-^l gr* jA U £1 Jill ^ -| 

a s > 12° 

U*J a, > 8°, a s > 5°oAJ Ja jjU;_, Jajj^-^ 

* ^ c -'-“ ( •) ^j!jS E J!%ll 

SoaUUT . 1 J_ik2 <> ^Ijj t (M1T lr>ul S j jLij) ^ cjjSi ^1 

3 = 22 m 

E=15 h 24 m J^U 

<2-^ a \ i a s ^ VCuLSa (mo ‘Lh^jj (< y^Mu]l)l < w ij Jajj^ill-j 

e — 12 i(jx^ji ^*c. jj^ij 

(^i-y)i (It — Y) Jjl^aJl B ^c.i Jaj^ii! 1:1.1'-: ^ 

~ : U -^J SJ*UU1I j J^l SjYj UiaJ oUUj 

: J ^j(nu-Uoi) 4-iL.jll Sjjiil ^ m-_A 

x = 27 mt E=17h 12 m 

: J ^ UU* ifc jSS;j *5 ^Ulj ( r mt-UAA) JuUjJl sjSill - : y-_a 
1 = 23 m , E= 12h 42m 

4_£lil! cjbjS^tUl fl-iilJ ^ Uaic. J^JI j** ^ vj ii 2 ;^| s j Aj 

•(Aquirre,1996) jafc (V)j ^12)^ ^Li ^ JjS i| J^,^ j j 



0^ 0-?^ M 4_j^^ J J AE ll 4 \ * ulAa LaLa^^j L_AL±AjJaj ^_jjl Jaj^—ulll 4 . -~«*A 4. a 

— t ^A 4_ulllj 4_iC.jjijl £-« (jiajlxjj 

E > 12 h -1 
x = 20 m -t 
a s >3° -r 

ai > 5 0 -1 

-: jl dua. 

. ( ^aAtui' c-ij^jC. j J!>lg2! o^V j 4_lkaJ Joj 4_u>a^]l ajjill) ^a£- =E 

• JaVi t> J^U </.j' jH £l£jVI =»s 
. ^ = ^i 

tJji ^LJill ,jj^jwi La o^Lc-l Jaj^LJl L 3j' l> ^ 1 '' 1 -Lai ^_>“L-uVI Iaa ^jlc. j 

• {J 

jsJLuJl j^-3 4_ilaLa (_£I A V-j fAa, 4_boil_La 4 JJAjj LuLot^ a^Lc.i ^y.}£j ^jS^aj 

jll a-iV J 4 la~>.! 4 —j\ >u> ^^Ic- AaLxj t(j^>*Jl j (J jJaJl Ja jL.-k l w,,^ 

. 4_ojI jaII jj^a ^LJl v _L-^al]l ^3 l$jLa^at jj j IgjV aLca LuoAaj 

(_£_]] 4 ij\L»^\l 4 ^aKjj i-il <1 ■ ..-s.H 0 AA Ajjjj ^ ajLiS/1 ^>a lj] Aj V IjAj 

4_j j jfl -All (Jjlji AiAaoj c-lLaVlj J IgJ i^ljail 4 » -^"i-n. /'ll 4ujj i" il ^ -s. l l 

• LuuLla aljiU^ 

1—iaLLlil 4_aoll i_jl_uia. ^_a 4_3jj*-aJl 4 u ^abjJl ClV-iL-*-*!! «' ...1J —V 

<^-2 Ll a , ~^] l JjlJLa q \ A . ao ( ^ t — > Ti' lj ( 0— Yj JjA-aJl ^3 4 -\>>i^aJIj 

tdjVLaJI ijjjji ^3 4JL3a]I Jjjl%ij V t SaVj 4 1a«>.\ 1 '1 i.i-s. 

A—jxJLuJI 4_^£-3 Jl 4 _ja1L*JI a . ^ 1 ' ujljL_ui^J 



'* J —£ (Astronomical, Ephemaries) 

* jiJUJl tlaji L CjLiLuijAll ^ylc. AjaIIxII A ,<U' I 


. —: t-Ajji4 

(Spherical < jjj — £1' ^,-i 4 u^bjll djVAL^ll ^I a^I ... k 

LjjAlkll A_SjaJ! ) Jj^xj J^j=J Astronomy) 

yr^'j J AjisV! CjlulAa.1 ^jLua. ^j ( a ..^ 2L»jJ| 

0^*11 c3JJ-“ ‘-jIjuia. ^ U£aS ( ^ ) S jiill JjIIjII (Jj^aill dia^Jaj 
A..j^Ul! 4_c-j^A]l <±*11*11 Aa^I ja]| (Jjj ^yt tilts £*» IaUjIS ^jl 

^ J * ‘" l J VI e^)-SJ! (_j-lc. d -^1 9 ^ >« *»' ! duSl^a 1 -jLiiaJ AjjjAuLaJl UaAC-I 

lUIjxII t jLufcVI J-kL ^ik! 4 <j_uj|jiaJl J J^Ul 4jr Li bLaJC-l 

— : Jla dlLLmaJl 9 AA ^jlc. <ilfc SjjjaII 
j-aJl £-L_u, JC. ^lisjV! ) j«JtJ A^A^ll J^l^l - i 

.( ^tl! * * • yr^J U-^ 1 j^lj* t> ^JC- jlta ajjjj 

'—* UJ—^2 '-$- “ “ ' " j <*—“VI jLuiSjl (JjLa 4_jjaJ! jJkljJall — t«j 

j^LSj JJJ-S1I Je. tWj a] '* j tJ ^| Jc, U^lJ 

. ( ( *—JLii) ) cU-aill (3^ ( A j #jiill ^tjJa ja») i_j jjill 5JaaJ 
^Ul ^jVl j-Sj-i (Geocentric Parallax) j hi-l) i_£LSi.l - £ 

SA^Lj djliL*JI J)U A-Uaillj y>h t>jl sb jV (.USaVI -'■■■; 

• Ifjk. A***ljll A^J dua.t 1 +aJxm Jc. t> o-Jjt jS>» 

U ^ 9 A_ilai« (_^Yt e> <-»l l dust j^a l i! ■»-> djljajal^j (jVl duaa* — |j 

• S—aLi. 4oll jVI <£1aa]I j t S^alc. 5-}dajVl SjSJl jLtU 



1 j'VJ # 4l. k*i jljLa UjULii^ * r j \ (V— O^ 

(V d^Wlj)' <iLs^11 ^jljJl jj^ a.ac. (^ic. 4(jl£ diSj (_ji LkaJ! jIaia Ajjj V 
J>L ItLj Aj-lalili 4£jIa 4 (jLajC. AaLula] SiL-all ljjSIjaI Ljjlj l ...^ JIaj 

L S J' > “ * tj-C- |» v*l • £- Ljjjlj J 4-^a.jA V ) i ^ © =^aJ_C- iaa^j 4 l*.jA ^ V” = 

. ( jajl ^ lim 

l— iI—uiA&aII J 4_iLSjVI Sjl jj ^-2 SAj-3kJA]l iiLJj £A ^ 'll "i'll 4jjljLA j»J — Y 

* (.Jjl—^ © ) t5^j l—Sl^^l (_J—>-«aj ^jll AaIa^II dlls j^iil 1 ^)'^'.' LiAs*_ j3 4 4_iiiA]l 

: jjc. 4 ^jU l^jU ~'j 

^)-Ja-u oA_=J ^j_A (_JA_1I j •vill ^Ja-jui ^J' “'■* (j—C- ^lijjVI ~ i 

^li t <*ii jaII £S|_ja 1I ^ 4(Jjilllj t _yuJ4 IaLaj ISjli ^ lu>n A] 4 t—lLuiaJl ^3 jUjC-VI 

£ j-^jj ‘ j V 1 " u i (_gj Tu i u> jjc- ^liijVI Aic .4 S^L-aJl duSIjA (jjJ 4 «l. Uj 

• J_paliauV l Aic. 

l li l jf kl (_jjL_SJ (juA 'l ( 0 ) A jAaj LiijJal ^ I->ll »*M ■ i“'ii j i il .■■->. — 4_j 

liLlil <_$j^Vl Cj-JIjaII 4-jj.lii -v a diijll lAA j! Iajj 4 Jljjll S jilA (JaaJUI JJJa 3 

• 4_ilSjVl «jl jj duSljA £A jIAaIL LuA j ISjj IjA^J 
(_j—!j sAA LubluOkj 1 aI^j uJl (J] ^ - ■»' liili dllj ^a 

« Igj jaVi (3^ l^» SJliluiiU (_ili jVl 0 jl jj 

0 jiLla ^jlc- & l> n n 11J ia duSljA 4 'I - 11 ^3 (JlaJl 4jt_nlaj l.'s '-A'r . 1 

t>* ( °) «j-iill ^ ^-dajA j.* L-*S Astronomical Twilight ^ilill Ji-ill 

4-3LaJl (jj^J LaAIc- 4 L£is j^aajVI 3^^' iC -ja jU ^ dllllill J (J.>««l l 

■4-«-J L-»'| J-JaJj JJ-SI (_5-1c- ^ A j-a-L l$5jj_»2 3iS 3®^^ cliaj (JaaJIII 1 jl-l l 

dLl^l . (_^jVl dl - k 1 \ j_jaA., d ]l (J >A»1 La. lie. LaIaj 3« dll ^jHa.<« i._j j^ill 

^jLiLji 3jVi di^: j_)aAjia 1I ^ u^-il La-lic-LSis S^Iaaj AC- _^a \j wl UaajC-1 



■3 a-C-^al 4 .uh il lj L*al . ^ * A ^ it a iii U ^ ^ i >i "i* i i ^ I } A 4 _ijl^p 1^4 j iTi ^J t 4 

jIjljj! LijjjC.1 iAJajj l_d£ pLiLkV UaLiivI 4_^ja ♦ ,© llL^a'l ^13 f 1 ■*—ti 

• ^ • AtO a«jj ) A 40 J ^—ii j a - k l l (jaVI (jc- 

S^-a dual ^a ( 1-0 t 0-0 t i-O t r-O t \-0 t ^ — O J -r 

^l_jl _jla_a ^ If - C- L i xJl j . i nn '1 j j$Ja]l S^Lb^aj (Jjj^jJu J al l 

,^-A jl—xjl 4_j^Cuj 1 * 11 4_^ja j 1»i~i 44.1 :10 yajz. JajJa^jj W I j j ^ •' 

~"^l l b., ) . S | 1 JLili j 4— 1 *%^/ ' 1 g j4 43kJ^ . b**ll f"-l iii\l 1 /^a^llj ij jj 1 ^^. ^ 

VLa-ki 11 , t A 4j_u 4_^Lkjt 4_dl*j! ^3 jjJl Ja^iai. ^3 £& ^j]l JjJalLaJl ^2 

^jLa^L*Jl ^a_xj -* ' ^ 1 ^ 1' ‘ ^ I > j S^aLJaI! ^ ' -*■ ^xuaiji 4 i.n’il l i laA^ . I j J'*' J 

jl 4 _j c-LjlaJI iaJkj ^4-Jl JjLill \ n»j V jl£ 4 u.ill ^L! 4><« -iOC. ^3 CllijbU 4_><laU 

f.Lli*JI a!/L-a dl 2 j jjjaa-i __)aj]l £-a ^"'-k 1 _i^i^aj! ejij 4 _ilgj ^1 Vi^~i 

kliL-aXc. 4_j3 JA-4 Jj ,jl£^ c_)jSl (Jjl ^2 LaAj^iaj CJ ic. ^ i.ui'l jjjjljallj j^a' lj 
^4 9 ^ nr .lj i O i^ya^c, )-» -> ^>aiL-uoVI j»JL*Jl 4jaj|j j i f. l ■*-' I 

t _ 5 -lj 4,1 k ui' lj iiij pUi*Jl (jlS Ijlj . ji SjU*JI I^jS jm ujj (jSLaVI 

i^-i 4 j'r . ^_j_ilajj la—A JibaS i 4jS ClaS^ll 1 alkali ^j'^k'll i-»4. Jjj 

. JlilljJI (Jj-aall (j^a ( £ — 1) ejlill ^2 Jay ,a LaS 
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.SLJJ0 


j^axJl i-t HLa i <Li!l eUJI (Jxl£ f.\ jaj aj jj Jju - \ 

— '■ -Uj-ialjjJl Sjjlxall ^jic. ^LajC-VI ja Lil AjV <iL 

q = axe cot <! Sv^CosAL-Co^ tan^ M 

Swv AL 

A L= L-Lm 

Lfvl = <Aa J ^la Jak 

L= £-3j-a (_$V JjiaJl .lak. 

0 = £Jja t^l <jA JC- Jak. 

0 M - <Aa (jaajC. Jak. 

jVI ajAll ^Jaau ^jic. c-Laj ^jija ,_jV t<Llll alaJI iiiaJl] 

<->“^—LS-^-J ^-jjJ-AJl 4_i*£Jl Jj tjjJall jj-aisi oLajVI i—lLuta j l .V. yt 
C j jl » <*« al l <a.lkAaj ^ill eLajVI jjfL ji tijji 

. <lill aUJV 4il_u*a j^aS! ^j SiLuiai] <u*iil, oUJVI |j^jc.| ^ V/ 
t^- 3 -A" -^L-Miall ji a » il 4_Li]| olaajl i_jl_Liia. j_a 4_Lit jj*_i 1 i< ^ — Y 

£a aAk Ujllj p-o) JjdaJl ^ jXallj <LaJil*ll <uJjVl <£Uail 

-0)JS_A1I jJkl SJLUaa UU.ia.jj ,^-SUll t^aljkaJl jSjall Jj 3 Ja <ajk.-u.iall 
jl LaS.L^j LiaS All a_uiljoll J al jkaJl jS jail dlLI—uia. JjjUaj jjjj 

. jjlo.1 j jj Jajj jVI Jalataj <_£ jLaall Ul jaJYI <aj3 jjjj ( Y~o) J j.wll 
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r^> tiC n * r (T' \L r t\^ Arh* itm *o rT 1K5C Cr—^ 1F r ( ->- 





C-Uic. ^ 4_bJ JjIaIj £ jjij i ^j,ul >«-). j 4_baAV>lajll-i ~ > 

jj^j t <_uj^I cjl (jjj_»iJlj c_il3jVI Sjl jj t_iljiil lilij «.Lalc.j Aia 

( gJiall oiA jljSI ±u ) U,l£ S_l, Jju LuIol, JJjjj ^uii, 

Sjlil^VI {£*j jjia. Ifrajlaj jShllJ l^iulls ^ ^l^LiVI iuj 

• Vs'JjVt A£W5| i_ilSjV! Sjl jj (jjJj^xJ! S^LuuVI aljj 

C? J-^ •AaC.^JaVI ■ ’> *< *» J ^3 4 _*_uilj l“iN ^v-v i ^Ua]| t i j'U V 

<ii*x A_*3j J>£i j—ajll loin] J *£*£ J* 

U> LS - ^ - “VI ^iLaJl (jjl l gin 1,1 1 JJ ^JUUIjj t<j,a 4 ulgj| 4 _IbjVI 4 _£ 1 aa]I 

• Cy* i-1^ jl^C-Vlj i—VLaaJl o3A Aj«jLl9j 

• l}j±i ic-^i; Oui; ^i <^i\ u justu sl^sii SjSb - 

.Aj^iLuiVl ljIui.}Ia]Ij (jjjoillj 1 -ila jVl Sjl jj — 

(J-Jik: J <*■» >» n “"" £ jj-bb ^1 JJil ji clmu 1 . 1 a. ^jjjjJall ^ -f 

j!o_C.] (JV-a. ,j_x t A_u-iajS?l »j-^Jl . 1 j» . .-> ^jJL ^V-wVI 4 juj_»i]l ^3 tiliill .Jc. 

~ • (jic. ^jiaj (JjjJt 4 _Lcl£ 4 ^li <LLjLi. 

• <j1ia!I k_)li*Mll*]| J 4_)^xil! .Til l Jj|^ j| 

* 4_bJ! j|^x ^Jc. s^iL^all Cualjx 
. jJUJl JjO ^xxaljC. ^3 <Lill elaJjl 

( Critical Lunar date line £ j-aJl £jjbll Jai. ijjj^-i 

-:(CLpC)) 

lU^J VI ^jjLUI -kb, ( LDL) ^>tfl £djl5ll ki> ^... ; 

^^LiC. JaLujV ^JJ-C. o-» J^' o^LxJl 4jjSA 4 (JUJI 

^jjll JajjJ: jj.k: JL*J Lliia. b/i . 4_jt>UI AiAVI ^JILm 



nU j>=- I jl i jaaII j (JilajaII ^iLkl! i_iljmaJl A a1V,I j j] aj j Ajijil (JiLgJJ 

— : l^JA CjVjL-U a AC- jj^Jti Aaj ( 1U1 ^LJI ) ^ jaiUll ,^1 S jSill 

^ ja^Jl (ju<al-k.]l jjiill klaj^Ja Aai&ai! Aa1>u imS ±u (Ja ~ 

? Sj^kVI flj&VI (J^-^ kilkll ^jic. ^3 jAaSiJl JjiViIl ^C-J 

? Jjlgil Ajjjl A^jaJI tlaVIjJI Aij*Ai ^jAiil ^>1 kill aIajcI ^3 jaTimi i (Ja - 
^_S a A ■yi jl jfr>all AjlSja ja i_JJj3 £Sj-« ^ Aaj (Ja — 

AjjxAil A_ub jaiil (Ja! jail ^'! ..■■*■ A3A Aaj ? AjiJ-iLail Ajjjil j^aaII (juiil AjlSja 

jjjLjj A AilaJI c-Ia ..ill oe.1—jalj ...j AjjjLuJa eAjjj jlajV! jC- (J^gJl A*J j _J 

. ^ £lll .... A-ALaa]I jjC- a j3j Aja f ^ ■ >»■»!! «. jaJl ^yic. jaaII 3-im jjL*ij ja (JJa 
ajja-ail jj-c- jjLsjUaV! j- a ( LDL ) 4—J ja! LoIajaIj Ajc. j UaI j Iaaj 
Ljjlja.] ^i>'*“j Laa AaaX-iVI jlAlali (J^LgU JjVI Ajjjil Jj~>m*i ^ a_Aa*JI jjc-j 
AjajLjuuVI AjLjII jj_Sj (j! jjsjjL; it t ^jl£ AjU£ ^3J Aja^LojV I ^g~i! Uul ia ^3 

. Aa.JA ^JjSj J- 4 ?’' 
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